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CHAPTER I
PAPER CONVERTING OPERATIONS
Purpose.

Xt is the purpose

o~

this paper to describe

in detail the development, installation and operation of a
standard co8t system for. a paper converting operation and
the utilization of the information gathered through the
operation of the system.

Beginning with the nature of the

business organization and the physical operations performed,
the general accounting records will be considered.

Follow-

ing a brief description of various methods of cost account-

ing, several reasons will be given for selecting standard
costs.

The methods used in developing standards will be

explained and the results will be interpreted.

Various

means of controlling the operations of the company through
information secured by this system will be discussed.
Paper Converter.

A converter is a firm which changes

the form. or nature of materials.

To be classed as a conver-

ter, a business organization must make changes in the form
or nature of the raw materials used in the manufacturing
process.

While there are man7 manufacturers that would be

designated as converters by this definition, there are also
many whose operations are primarily ones of assembling
rather than changing the form or nature of the raw materials.

In the paper industr7 the term

"conve~er"

is used

2

in the broadest possible sense so as to include any company
that uses paper or paper products as one of its basic raw
materials.

The following list of .products made by paper

converters is not meant to be all inclusive but only representative of those produced.
The first that will be considered are the pnper bag
converters.

This would include those which make the natural

kre.ft grocery bag, the kraft cleanlng hag, the multi-wall or

fertilizer type bag.

The list cannot be complete without

the bleached kraft bags of the department stores and the
speciality bags for various uses.

There are many uses for

the products of the carton manufacturers.

Included here

would be all the cartons used for the packaging of food products, all the small boxes used for packing materials, and
the many containers used by retail stores.
To be classed as a converter does not restrict an
organization to one basic raw

material~

There are many

organizations which use severa1 materials in the manuf acturing process• such as converters who use both aluminum
foil and paper.

They would then bo classed as foil conver-

ters as well as paper or board converters.

The operation by

which these materials are used together is called laminating.
It is the joining together of the foil and paper by the use
of some adhesive.

The laminators would be classed as either

foil or paper converters depending on how they view their

3
own operations and which they consider predominate.

The

organization to be studied in this paper classifies itself
as a paper converter although other materials are converted
in the same process.

I.

THE TYPES OF COMPANIES

Converting operations are performed by many companies.
They may be divided into two classifications, the integrated
and the non-integrated companies.

A vertically integrated

organization will process a raw material through successive
stages of manufacture.

The non-integrated company is gener-

ally concerned with only one manufacturing process.

Since

all converting operations are affected by the competition of
these two types of companies,, each operation-will be discussed individually.

The Integrated Company.

A business organization has

been developed which is known as the corporation and may be
described as "an association of individuals (known as stockholders) acting, under a charter from the State. as a single
person in the conduct of a business enterprise.nl

Due to

the use by many groups of this corporate form of business.
its influence is felt in the business world today.

F.

s.

As one

1 Raymond T. Bye. Principles of Economics (New York:
Crofts & Co •• 1946). p. 110.
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author sees the situationz
••• it is the large corporation--the specific form in
which Big Business is organized in a free-enterprise
economy--which has emerged as the representative and
determining socio-economic institution which sets the
pattern and determines the behavior even of the owner of
the corner cigar store who never owned a share of stock,
and of his errand boy who never set foot in a mill. And
thus the character of our society is determined and patterned by the structural organization of Big Business,
the technology of the mass-production plant, and the
degree to which our social beliefs and promises are
realized in and by the large corporation.

The emergence of Big Business- i.e. the large integrated industrial unit, as a social reality during tho
past fifty years is the most important event in the
recent social history of the Western World.2
There are many events in recent history which have
made the emergence of the large corporation a necessity.
The first of these would be the increase in the population,
which has doubled since 1900• and created the demand for all
the goods and services which have resulted in our high
standard of living.

The technological advances made it

possible to raise the standard of living.

Just to provide

the necessary volume of commodities would require the "tech-

nology of the mass-production plant" as stated by Mr.
Drucker.

It took the production capacity of the large

corporations to provide the materials to win tllo wars and
the financial resources to survive "the" depression, all of

2

Peter F. Drucker, Concept .2.f the Corporation (New
York: The John Day Company, 1946), pp:-S-9.

5
which this country has faced in rather rapid succession in
the past fifty years.
The business units which were able to produce the
necessary goods in those situations could not be expected to
maintain the status quo but were actively seeking means of
growth.

One means of achieving this is discussed by

Mr. Corwin D. Edwards as follows:
The large company may choose to integrate vertically.
In doing so 6 it may. of course find ways of increasing
the efficiency of the production process or of eliminating overcapitalization, unnecessary sales expenses,
or other excessive financial burdens. But apart from
such economically beneficial results. it may use partial
integration to shift costs from itself to others. If it
uses more of a raw material than it produces, it may
keep its own output of the material steady, ·although
demand for the finished product fluctuates, by adjusting
its open market purchases. Such a policy shifts the
risks of instabilit~ to tho nonintegrated supplier.
Similarly, if the vertically integrated company produces more of a raw material than it consumes, it can
derive advantages from its position as supplier to its
O\m competitors. It may give preference to its own
fabricating plants when materials are scarce. Moreover,
if tho partially integrated concern is big enough to
influence prices at the various vertical levels, it may
squeeze its fabricating competitors by raising the price
of tho rau materials relative to th.:it of the fabricated
commodity or squeeze the nonintegrated producer of raw
materials by lowering the price of the raw material and
thus increase the fabricator's share of the sales
dollar.3
This describes the situation of the converting operations being considered.

The larger, integrated producer of

3corwin D. Edwards• Big Business .!!.!!.!!. ~ Policy .Qf
Competition (Cleveland: The Press of Western Reserve
University, 1956), PP• 43-44·
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the raw material is selling to and competing with the
smaller, non-integrated converter.

Some of the accomplish-

ments of the larger corporations have been seen and consideration was given to one means of growth that increases
their size, the integrated operation.

And it is this type

of operation which dominates both the paper and foil converting operations.

They account for an estimated 80 per

cent of the total volume of business in this field•4

l'.llit Non-Integrated Company.

Using any of the forms

of business organizations, there are many companies which
have not been able to grow to the size of the giant industrial leaders.

They have their place in the business world

by providing a specialized service in response to the needs
of others.

Lacking the capital necessary for growth through

integrated operationa, they must make the most of the limited growth available with the capital generated by profits.
Therefore, one finds many of the smaller, non-integrated
operations today.

Hamilton Manufacturing Company is in this

group.
While the non-integratad business may represent a
smaller portion of industrial production, there is still a
need for the sarvices rendered.

For just as all converters

are not large, all the users of products are not large, and

4Interview with Messrs. R. H. and O. F. Hamilton, Jr.
President and Vice President of Hamilton Mfg. Co., Inc.
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therefore their requirements vary.

In the case of custom-

order manufacturing, the user of smaller quantities is not
able to pay the higher price required by the larger manufacturer in order to justify the mass-production techniques
used.

It is in the larger order, long run situation that

the large converter is able to produce efficiently.

Here is

seen a need for the smaller concern, and there is also present in this situation another function served by the nonintegrated organization.
integrated companies.

It is that of competition with the

Mr. Edwards puts it this way:

••• competition between methods of doing business is
valuable: For a vertically integrated company to compete with a non-integrated one is a good way to find out
whether successive processes should or should not be
under the same managerial control.5
Perhaps the business under norntal circumstances would be
divided by having the small orders go to the smaller producer and the larger orders going to the larger producer,
but should the larger unit seek to take unfair advantage of
his position, th0re are other elements of production offering competition.
In the converting operations, both paper and foil,
the competition between the integrated and non-integrated
companies is a force to be considered.

In the field of

aluminum, there are three producers of the base metal and

Ssdwards, .21?• ~ •• p. 112.
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each has integrated operations which includes the converting
operations.

There are several paper manufacturers which

also have converting operations.
for the whole industry.

They are the price leaders

One will find that:

••• companies big enough to make for themselves the
components of their end products are likely to obtain
discriminatory advantages in their buying. There are
various possibilities of abuse of power where a big
company is both supplier and competitor, or both customer and competitor, of a small concern. The nonintegrated victim may be squeezed out or cut off in time
of shortage.6
The buying advantage of the larger companies must be
overcome by the smaller concerns in some other manner.

The

non-integrated concern does have some protection from being
cut off from its source of supply.

With the increase in

world trade today, there is available foreign materials of
comparable quality and price.

In some instances this

imported material is cheaper in price than the domestic
goods.
II.

ONE SPECIFIC OPERATION

Hamilton Manufacturing CO!llpany, Inc., whose operations are being studied, had a modest beginning in 1947.
Located in Eastern Henrico County, there were two pieces of
primary machinery and two pieces of secondary equipment.

9
The term-primary is used to indicate the first machine used
in the process of manufacture.

When it is necessary to fur-

ther process the material, it goes through a secondary piece
of equipment.

There was a waxing

a slitter-rewinder, and a sheeter.

machine~

a printing press,

The nature and oper-

ations of these machines will be discussetl in a later part
of this chapter.

The products manufactured were various

grades of waxed paper used for wrapping bread, poultry, and
meat; and printed wrapping paper and bag stock.

These were

the paper converting operations at Hamilton in their early
days.

Xn order to grow, the company was willing to try any
operation with paper which was possible on the available
machinery.

Tnis initative and willingness to experiment,

which are still' present, has resulted in the company being a
custom manufacturer.

In 1953 a new manufacturing process

was begun which led to a change in the nature of the total
business of the company.
barrier

paper~

The product was

HYBAR~

a moisture-

and the process was laminating--the joining

together of two sheets of paper.

From this start the know-

ledge of laminating· grew and the products were expanded from
laminated paper to other laminated materials 1 such as foil
to paper• foil to board and foil to glassine.

Today thia

operation makes up more than 70 per cent of the total volume
of business.

This change has occurred gradually through the
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years as additional machines, designed for a particular
material, were purchased.

The machinery now includes five

primary machines and four secondary machines.

This has

brought about a change in the raw materials used.
pany is still a converter, but now it works with
board and foil.

The compaper~

Due to its history of paper operations,

they consider and refer to themselves as paper converters.

!!!!! !!.!.!! Materials.

As indicated above, the basic raw

materials used are (1) paper, (2) foil, (3) board, (4) wax,
and (5) adhesives.
used on a

job~

In any discussion of materials to be

it must be kept in mind that it is always the

needs of the customer, both quality and price, which will
determine the raw materials used.

This would be discussed

with him before any order would be accepted.
noted, the company was willing to experiment.

As previously
This has

enlarged the number' of materials with which they are able to
work.

Therefore, this discussion will be limited to those

raw materials with which they can work successfully.
Paper is paper to the layman, and the writer is a
lay.man.

It would be·best to omit the technical chemical

components of paper and confine the consideration to those
characteristics which are necessary and obvious.

The color

of paper will range from fully bleached which is a white
paper through the semi-bleached or almost white to the natural kraft which is brown.

One of the measures of paper is

11

the basis weight.

This is a standard term used to indicate

the weight of five hundred sheets of paper twenty-four
inches by thirty-six inches or three thousand square feet.
It is also referred to as the basis weight per ream of

paper.

The company has been able to run paper as light as

twelve pound tissue and as heavy as one hundred pound natural kraft. or any weight in between these extremes.

Machine

finish and machine glaze are two terms used to classify the

finish or smoothness of the sheet.
The division between paper and board is not clearly

defined by basis weight. for some of the heaviest paper
weighs more than the lightest board.

The difference is one

of physical make-up due to the nature of manufact11ring the
two items.

Paper results from running one layer of pulp

mixture through a machine.

Board results from blending two

layers of pulp mixture going through a machine.
board a creater bursting strength than paper.

This gives

Bursting

strength is that quality of paper and board which resists a
break-through the sheet.

Board will generally vary from

twenty-six pounds per one thousand square feet to four hundred pounds per one thousand square feet.

It should be

noted that this measurement for board is.expressed as pounds
per one thousand square feet.

For paper the measurement is

expressed,as pounds per three thousand square feet.

Aluminum foil, which is laminated to paper or board 1
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is ref erred to by guage which is the measurement of its
thickness.
inches.

This will range from .00025 inches to .001

The job to be done by the finished product is the

controlling factor in deciding which thickness will be
required.

Brightness is another deciding factor which must

be considered in preparing for the job.

Foil has many pro-

blems related to it which other commodities do not have.

It

can be held for only a limited time before use, as it may

corrode and be unusable.

If the laminated foil is to be

printed in a later stage of production, the foil must be
shellac-coated when the laminating takes place.

When the

laminated foil is wound up in a roll, the exposed surface of
the· foil is placed next to the paper.

Then it is not. pos-

sible to print on the foil, for it will not hold the ink.
Therefore, it is necessary to coat the surface with shellac
in order for the ink to hold.
The waxes and adhesives are used for certain jobs because of special qualities that each possesses.

If it is

the intent to make a moisture-barrier adhesion, wax is

always used.

In the process of laminating, a thin layer of

wax is left between the two materials joined together..

This

_layer of wax acts to retard "water-vapor penetration''.

Where a simple joining is all that is required a glue adhesive would be used.

If the tinished product is to be in

contact with food in any form, a government approved foodgrade material must be used.

13
-
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Manufacturing Processes.

The primary manufac-

turing activities of the company are divided into three
broad categoriesi

(1) waxing, (2) laminating and (3) coat-

ing.

The waxing operation is one of joining the wax and
the paper together.

There are three possible variations and

each produces a different type of waxed paper.

In the "dry

waxingn operation the wax is applied to one side of the
paper and then is run over steam rolls where the heat drives
the wax into the sheet of paper.

In a good dry wax oper-

ation there should be no wax remaining.on the surface of the
sheet, although there may be some instances where the application of the finished product is such that some surf ace wax
is desirable.

Excess wax is then added to the sheet so that

all of it cannot be driven into the sheet.

Referring to

Illustration 1, the reader will be able to follow the
threading of the waxing machine.

It will be noted that

there are several smaller steel rolls around which the web
of paper is wound before the waxing takes place.

This is

necessary in order to reduce the long pull on the web which
would result without the use

of

the idler rolls.

These

rolls also serve to keep the paper smooth and eliminate
wrinkling before waxing.

Following these idler rolls, the

paper is wound over a small steam roll in order to dry it
out before introducing the wax to one side.

After the

14
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application of wax. the web is then circled around two large
steam rolls where the wax is then driven by the heat into
the paper.

Following the steam rolls• there are again sev-

eral steel idler rolls which serve to keep the material
wrink1e-free before being wound up into a mill roll.

This

mill roll of waxed paper is then moved to a secondary piece
of equipment for final preparation before shipment.

The

material produced by this process is used for wrapping meat
and industrial uses.

It is not a sealed sheet and its

application would be where there is the need for air to circulate.
The "wet waxing" operation is that which gives the
sheet of p·aper a ·wax bath by submerging the whole sheet in
the wax and then setting the wax by a cold water bath, running the whole sheet through the water.

Carrying the web

over two cold rolls to further solidify the wax surface
completes the operation.

By following the flow of the web

of paper in I.llustration 2 • the use of the steel idler rolls

again can be seen and for the same purposes as previously
stated.

The web of paper is submerged in the wax pan and

the water pan, and at that point it is run through a series
of sharp knives whose only purpose is to wipe the water from

the surface of the wax.

Circulating cold water has replaced

the steam in the large rolls, and the idler rolls are used
just prior to winding up tho waxed paper.

It is now ready

16

o30

17
for further processing by the secondary machines as required.

This paper has a firm wax surface and is intended

to be an air and water barrier-type paper.

The uses of this

paper are for wrapping poultry where barrier qualities are
necessary, and as a liner for paper coasters, where the
water-stopping qualities are needed.
The third waxing operation is that of waxing one side
of the sheet.

It is a combination of both of the prior

methods considered.

The wax is applied to only one side of

the paper. and immediately run over the chill rolls in order
to set it before being wound up.

By following Illustration

J, one can see the use of the idler rolls and the application of wax to one side of the paper as was done with the
dry wax_ing operation.

After the introduction of the wax,

the web is run over the chill rolls as in the wet waxing
situation.

Completing the circuit through the idler rolls,

the material is wound up ready for the secondary machinery.
This material has specialized industrial uses such as wrapping furniture.
The laminating operation is that of joining two
materials with an

adhesive~

either glue or wax.

The mate-

rials to be laminated are those that together will make a
product which will do a specific job.

Illustration 4 shows

the thread-up for a foil to paper lamination job.
begins with the paper running over

tltO

This

steam rolls to remove

WAXING ONE SIDE (WOS) OPERATIONS

Illustration 4
"/tnun
LA14INATION
FOIJ..I/
WU\
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moisture and prepare the surface for the foil.

At the same

time the foil goes over an idler roll and over the glue
knurl where one surface is coated with glue.

At this point

the paper and foil are joined and pass together through the
nip rolls numbered one and two.

Continuing over idler

rolls, the web is fed through a printing station where the
foil is printed.

Guided by steel rolls through the oven,

the glue and ink are dried there.

Coming from the oven the

web goes over idler rolls, trimming knives and into the wind
up roll.
The operation just described is the basic laminating
operation performed by all the laminators.

There are some

minor variations between machines which would affect some
part. of the operation but not the final results.

For exam-

ple, a knurl roll was used to apply the glue in the
illustration~

p1~vious

but another method of making this application

is with the use of a meyer rod.

The knurl roll has on its

surface an etched pattern of small indentures or holes which
fill with glue when revolving in the glue pan.

The foil

surface picks up this glue when running over the knurl roll

with a slight pressure applied.

In using a meyer rod, the

total surface of the foil is coated with glue and by running
over the meyer rod the excess glue ia removed and falls back
in the glue pan.

It should be noted that wax can be used as

the adhesive and it is applied in the same manner as the
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glue.

The web would not be run through the oven but it

would be run over chill rolls instead.
take particular note of one product.
sandwich".

It is interesting to
That is the "foil

The same laminating process is used to join the

foil and paper, and the laminated material is fed through
the machine a second time and joined to paper again with the
foil between the two sheets of paper.

This product is used

in specific applications needing a positive barrier to moisture.
The coating operation is similar in nature to the
foil laminating job; the difference being that no foil is
used and in place of glue there is a coating being applied
by a knurl roll.

Silicone is the main coating that is used.

This produces a sheet which will not stick to other materials.

It is used as a liner for containers which will be

used in shipping and storing asphalt.

Utilizing information

and experience gained through recent experiments, the company is now producing a Saran coated board.

This coating

has a high resistance to grease penetration and is used for
many food cartons.
The secondary operations of the company are
{1) sheeting, (2) rewinding. (3) slitting and (4} tab
folding.

These begin with the large mill rolls of material

produced on the primary machinery.

The slitting and

rewinding can be completed together on one machine.

It is
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able to slit into narrower widths while the material is
being rewound into rolls of the correct linear footage.

By,.

sheeting is meant the operation of taking mill rolls of
material and cutting it into flat sheets of material of the
needed size.

This machine has the capacity of running six

large mill rolls of waxed material at the same time.

All of

the material coming from the waxing machine must be further
processed through one of these secondary machines due to the
nature of the core used by it.

This core, which fits the

machine, is used only in this plant and the material must be
transferred to a fiber core or sheeted in order to be ready
for shipment.

The tab-folding machine is used for a spe-

cialty item only.

The edges of the material are folded

three times and rewound into rolls of the proper lengths.
The final machine to be considered is the small shopmade rewinder which is used for winding the large mill rolls
of material into small rolls of 166 lineal feet each.

It

would be an impossible production problem to stop the primary machine in order to take off a roll of material of that
length.

This machine is also used to rewind some narrow

width material (four inches wide) which has not properly
performed in the slitting and rewinding operation.
In this chapter we have considered the business
organization and physical operations of Hamilton Manuf acturing Company.

This has included the machines of
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production which are necessary to perf'orm the services
needed by the customer.

As with all companies, it is neces-

sary that each part of the business be documented with
written records.

The following chapter will be concerned

with the nature and use of the records maintained by this
company.

CHAPTER II
ACCOUNTING RECORDS AND
COST . INFORMATION PRIOR TO STANDARD COST

One of the first questions asked of an accountant by
members of a business organization is, "How are we doing?"
What the person really wants to know is, "How much profit
did we make?"

It is to the accountant and the accounting

principles underlying the orderly keeping of business
records that management turns for an answer to the question.
The answer to the question is very important to each member
of a business organization, for their immediate future could
be measured by that answer.

The making of profit is one of

the primary purposes of an organization engaged in business;
therefore, the accurate measuring of this item is of prime
concern to those who direct the affairs of the business.

An

accountant is one who has the responsibility for this function within the organization.

The study of accounting has

been developed to the point that basic principles are utilized for this purpose. ·while the exact form of the
accounting records may vary from company to

company~

principles used in recording the transactions remain
unchanged throughout the business community.

the

25
I:.

!h!a, Books

.2f

THE ACCOUNTING RECORDS

Original Entry.

Each business trans-

action must be recorded, and determined by the nature of the
event that occurred, there is a proper place to make this
entry.

This would be in a book of original entry.

All

similar transactions would be recorded in one journal.

The

number of these transactions would be the controlling factor
as to whether or not a special journal was maintained by a
particular business.

The company under study uses the fol-

lowing books of original entry:
A. Sales Journal - All the sales made to the company• s customers are recorded here.

Duplicate copies of the

invoices sent to the customers are maintained .in numerical
order.

These are summarized weekly and recorded in the

sales journal.

Many companies have a Sales Returns and

Allowances Journal when the number of entries is large,
but where they are few in number, the information can be

recorded in the sales journal.

The latter practice is

followed by Hamilton Manufacturing Company.

B. Vouchers Payable Journal - This book might more
properly be called the Accounts Payable Journa1- for a true
voucher system is not utilized.

Each supplier 1 s invoice for

materials or services is cheeked for mathematical correctness, and then •vouchered" by means of a rubber stamp placed
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on the invoice.

The proper account is charged and a voucher

number is assigned when recorded in the vouchers payable
journal.

Space is provided in this book to record the pay-

ment date and the check number for each voucher.

Credits

received for items returned are also recorded here.
C. Cash Receipts Journal - In this book is recorded all the cash received by the company.
noted as made to the bank.

Deposits are

The source of the money and the

reason for the collection is given there.
D. Cash Disbursements Journal - Each check written
and issued by the company is recorded by numerical order in
this book.

The payee, general ledger account to be charged

and other pertinent data are recorded.

E. General Journal - Miscellaneous transactions
which could not be properly recorded in one of the other
books of original entry are recorded here.
entries each month is generally small.

The number of

There is maintained

as part of this book a recurring journal to accommodate the
entries which have to be made each month on a regular basis •

.!!!!!. General Ledger.

This is the book to which the

summarized information from the books of original entry is
posted or transferred.

These figures are accumulated by an

account classification for an accounting period, generally
one

year~

At that time the figures are literally tallied up

to determine the profit or loss for the year, and all the
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income and-expense accounts are closed out.

This leaves

assets. liabilities and net worth accounts open.
This one book in the hands of a trained person can
tell more about the financial position of any company than
any other single source of information.

Access to it is

restricted, therefore, to authorized persons.

Generally,

the chief accounting officer has control of the general
ledger, and he does all the posting to it himself.

The

financial statements of the company are prepared from the
information contained in it.

These statements are prepared

as often as required by management, usually once a month.
~here

are many business concerns that• due to the nature of

the operation or in order to have more comparable figures
for a period, use a four-week accounting period.

The latter

practice is used at Hamilton.
Other Accounting Records.

All concerns engaged in

business find it necessary to keep other accounting records
that have a bearing on and support the primary books just
considered.

These will be considered

brie~ly

at this time.

A. Payroll System - Svery employee gives prime
consideration to payday* and due to government regulations
and payroll taxes. this one secondary accounting function
takes on first-rate.importance.
personnel are paid

bi-weekly~

Al1 salaried supervisory

while the plant and other

office employees are paid weekly.

The company uses a McBee
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payroll system.

This system is designed so that all the

required records can be prepared at one time with the use of
properly placed carbon paper.

Included in this would be the

payroll check, payroll journal and the individual earnings
record.

B. Accounts Receivable Ledger - This is a ledger
with a sheet for each customer on which are posted from the
invoices rendered the amount due from the customer.

As pay-

ments are made by them and recorded in the cash receipts
book, the entries are posted to this ledger.
book, it is possible to ffage" the accounts.

By uso of this

This is the

process of determining how long money has been owed to the
company by various customers.

When the accounts are listed

and totaled, the amount should equal the amount as shown in
the general ledger control account.
. While discussing the control account and subsidiary
ledger, it should be noted that one of the books of original
entry is used in this fashion.
Payable Journal.

That would be the Vouchers

Since the vouchers are listed in numerical

order, and then marked "paid" by inserting the date and
check number by which they are paid, it is possible to list
the open or unpaid vouchers which should agree with the
general ledger control account.

This should be done for

each accounting period so that the validity of the amount
shown in the general ledger account can be verified.
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C. Voucher Checks - These checks have a full-size,
detachable stub on which are listed the number of the invoices being paid and any deductions made and the amount of
the check.

They are made in a

three-part~

pre-carboned set.

The checks are keyed by the following colors:
(2) yellow and (3) pink.
to the payee.
invoice~

(1) green,

The original green check is sent

The yellow copy is attached to the supporting

receiving report, and other papers pertaining to

the disbursement.

All pink copies are filed by check number

order in a post binder which is used as a check register.
The corporate resolution pertaining to the bank account requires two signatures, one of which must be a natural signature and the second may be a natural or reproduced facsimile.
D. Inventory Records - These records are maintained on a perpetual basis by the one-man department of
inventory control.

The natural division of the inventory is

by (1) -raw materials~ (2) goods in process and (3) finished

goods.

The receiving reports that are made to record the

receipt of raw materials are the basis for the entry of
goods into the inventory of raw materials.

This section of

the inventory is maintained on cards kept in a file box

further classified by product. such as paper. board or foil.
Data summarized from the production reports of primary
machines are used to remove material from this section to
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the section for material in process.

The goods in process

and finished goods inventories are maintained on cards kept
in a kardex file classified as either waxed or laminated
material.

Information from the secondary machines' produc-.

tion reports is used to record material transfers from the
goods in process section to the finished goods section of
the inventory.

Shipping papers are the information source

for removing items from the finished goods inventory.

The

perpetual records are verified by comparing them with the
quantities determined by semi-annual physical inventories
and spot-checking individual items by physical count every
four weeks.

It is then that the whole inventory is

priced• extended and totaled.

listed~

This is necessary in order to

produce financial statements for that accounting period.

E. Receiving Reports - The receiving department
prepares reports. listing on them all the materials coming
into the plant.

They are a

four-part~

color-keyed, pre-

numbered and preassembled set with carbon paper inserted.

A

numbering system for raw materials has been devised which
uses the receiving report number as its basis.

By prefixing

the receiving report number with either a H, F, or L and
following it by the item numer, one is able to identify the
raw materials.

The prefix F is used for foil material; L is

used for liquids; and H is used for all other material.
Therefore, F-5706-20 would indicate the twentieth roll of
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aluminum foil recorded on receiving report numbered 5706.
'lhis number is used for all raw· materials until the'y are put

into

pro~uction.

F. Production Reports - The production reports are
a printed form used by the machine operators to record the
raw material input, output of processed goods and the time
required for a job.

Referring to Illustration

S, the reader

will note that space has been provided to identify the raw
materials used and to number the output from the machine.
The output on all machines is measured by lineal feet.

The

reasons for selecting this unit of measure are discussed
later in Chapter 3.
mation.

This form is the source of much infor-

Not only is it used for inventory control, but also

for production control.

The accuracy in recording infor-

mation here determines the accuracy of the whole system.

To

oai.t listing a roll of paper as input on the machine or

output of finished production could materially distort the
material costs of a job.
There are many other forms utilized in recording the
operations of a manufacturing concern.

The installation of

the standard cost system has not affected any of the fore-

going accounting records.

As a means of increasing the

efficiency of office personnel and reducing duplicating
work, the Cash Disbursements Journal has been eliminated.
The infonnation contained therein is gained from other

.Illustration 6

PRODUCTION REPORT

Date Shirt Started

Shitt

Jlaohine

Docket lo

Operator

Helper
OUTPUT

IIPtJT

DESCRIP?ION OF ORIGINAL jQTJAm'ITY
ITDf NO.

~UANTITY

PRODUCT

USED

~

v

~

QUANTITY
.
RET 'D TO ST()(]'(

PRODUCT
IDESCRIPl'ION OF
PRODUCT
IITFJI NO WIDTH
QUAN'l'ITY

~
:::::---~

........,

-

~

~

...::::::1

---1
TIME
TIME
TIME
TI11E
DOWN
Donlf

STARTED S&T UP
STARTED RUH
ENDED RUN
ENDED OLEAN UP
TIME-FOIL BREAKS
TIME-PAPER BREAKS

NOTEi

Prepare a separate Production Report tor eaoh
PRODUCT LEFT ON MACBIJE AT END OF SHIPT
produot 1t product is oha.nged during the shift.
If material 1·s left on machine at end ot shirt• list
Approx. Footage, Weight or Dia.meter
original quantity and quantit7 usedJ also prepare cards
showing original. quantities so the next operator can
list them on his report.

l

1
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sources.

All disbursements are vouchered and by running an

adding machine tape on the check register, it is possible to
consolidate the information into a journal entry in the
Recurring Journal.
II.

COST INFORMATION PRIOR TO STANDARD COSTS

It is important that each company know as accurately
as

possible its costs ot operations.

By knowing its total

costs a business organization is able to fulfill one of its
primary purposest that of making a profit.

Profit is the

amount that is left after all expenses and losses have been
deducted from income.

Most larger organizations recognize

this problem, and do determine their costs by using various
cost accounting systems.
ments of varying sizes.

These are operated by cost departWhile the larger businesses are

financially prepared for undertaking the job, it is the
smaller units whose very existance may depend on the information that are least able to bear the added expense of
having one.

The smaller manufacturing business that is suc-

cessful and does not have a formal cost system has made good
use of its intuition or a rule-of-thumb technique.
Hamilton Manufacturing Company was guided by the "per
cent of gross margin" as a rule-of-thumb measurement.

The

gross margin was the difference between the selling price
and the cost of the direct raw materials used.

The per cent
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of gross margin was computed by dividing the amount of gross
margin by the selling price.

Through experience gained by

the use of this per centage figure, the company has been
able to operate successfully.

In the many instances where

the selling price was determined by competition, the gross
margin was fixed by forces other than company policy.

The

person responsible for pricing would decide if the company
should accept an order with this gross margin considering
the contribution that would be made for overhead expenses.
The validity of this action would be measured when the
income statement was completed and the total amount and per
cent of gross margin was determined by the accounting
records.

In this computation only the total figures are

known and not those of individual products.

Therefore, it

would be possible under this system to have products producing very good gross margins for the company blended with
other products which have poor gross margins without the
facts being known.
Pricing policy was determined by reference to information gathered on a cost sheet--see Illustration 6.
Basically, this form accumulates all the raw material costs
expressed per selling unit.

This would be either per thou-

sand square feet (MSF) or per hundred weight {cwt),
depending on the nature of the material.

Generally, all

waxed paper products are sold by weight and other products
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Illustration 6 .

REQUEST FOR PRICING
GRADE

DATE

------------------------------------- ---------------

REASON FOR REQUEST
------------------------------------~----COMPAll Y REQUES?I NG QUOTATI OH
--------------------~-------------

QUANTITY AND FOlllh

----------~--------~--~~--------~-----

COST DATA
?IBLD

1.

RAW MATERIALS

MFG' R

PURCHASE

llSF or REAH

PRICE

EXTEliSIOI

TOTAL
ADD

1' Vi!STB

70'l'AL RAW MATERIAL COST

2•

ADD GROSS MARGillt
RAW JIATERIAL COST

----------PLUS----%G.lt.

3• . ADDt

FREIGH?

or

ALLOWANCE

SPECIAL PACKAGING COSTS
SUGGF.STED SELLING PiUCE
. 5.

6.

-----

FIHAL SELLING PRICE (PRICE QUOTED}

REA.SOI FOR REVISIOll IW PRICE (to be tilled in by person quoting
the .tinal selling price) t
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are sold by the square foot.

Having determined the cost per

unit, there was added an amount of gross margin and freight
to destination, if
selling price.

necessary~

to arrive at the per unit

In this method the per cent of gross margin

was the key that was interpreted through experience of past
history as to whether or not the company would find this a
profitable item.
While the company has been successful when using this
method of pricing. they felt that much could be gained with
a standard cost system.

A measurement of the manufacturing

performance could be provided and the cost of each product
could be determined.

The means of providing accurately

estimated costs to be used for pricing would be available.
When pricing a new product the gross margin added to raw
material costs must be large enough to cover the expenses
of the company and a profit, if it is to be a profitable·
item.

The manufacturing overhead> selling and adminis-

trative expenses of the company should be considered.

The

problem was one of not being able to measure accurately
these individual components included in the unit gross
margin.

This problem has been overcome by using a standard

cost system and will be discussed in detail in a later
chapter.

CHAPTER III
A

STANDARD

COST SYSTEM

The previous chapter was concerned with the general
accounting records and supporting forms used by the accountant in his determination of the profitability of thA company.

After all transactions have been posted and the

general ledger balanced, the financial statements are
prepared.

These generally include a balance sheet and

statement of incOJ11e with sup1)orting schedules.

It is the

statement of income that many persons consider to be the
most important.

This statement shows the gross income

(sales) of the company and the expenses incurred in connection with them.

The diPference between these two figures

represents what the coMpany has

~arned,

net income or

profit.

Figures must be compared, either mentally or
to have meaning.

visibly~

Thus, the format of income statements

generally provides for comparing the current information
with that for a similar prior period.

It may be a period of

four weeks• a month, a quarter, or a year.

Each item on the

income statement is compared with that of the previous
period, and the variations are indicated to those reading
the statement.

Management is now able to evaluate the

accomplishments of the current period compared with past

performance.

For many companies this may be the only infor-

mation needed to control effectively the operations.

A

retail store, for example, knows the cost of its salable
items when the purchases are made.

It must then sell these

items at prices which will recover these costs, pay the
expenses and provide a profit.

A manufacturing concern

should also know the cost of its salable items before setting a selling price.

Industries which find the selling

price set in the market place need to know if they can compete profitably with their costs.

To secure this infor-

mation in an organized manner, there has been developed a
specialized study known as cost accounting.

In order to

cain a little background, a brief description of cost
accounting and the two basic systems used will be considered.

I.

COST ACCOUNTING

Cost accounting is basically the accounting for the
manufacturing costs for a given period or number of units
produced.

One author has said:

Cost accounting supplements and elaborates general
accounting. One objective of cost accounting is to
determine the manufacturing cost per unit of output,
which cost in its elements is divided into material,
labor, and manufacturing expense.7
7charles H. Langer, Accounting Principles .!!!!!
Procedure - Cost Accounting (Chicago: Walton Publishing
Company, 194~P· L-2-1.
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Any method of cost accounting is an extension of
general accounting and refines the information gained from

it.

This can be accomplished by having the cost information

recorded in the general records including the general ledger.

It can also be accumulated independently of the

accounting records and used as a supplement to them.

Either

way will produce the same data providing the same degree of
accuracy is maintained in both methods.
The three cost elements of a manufactured product are
(1) direct material. (2) direct labor and (3) overhead.

The

nature of these expenses allows them to be accumulated separately, and.each is an important item that generally needs
to be controlled independently of the others.

The direct

materials would include "all raw material which is an integral part of the finished good and which may be conveniently
assigned to specific physical units."8

Other materials such

as nails or glue may be used in the product, but they are
generally treated as supplies due to the difficulty in measuring and assigning their costs.
Direct labor is the amount of wages paid to all persons who perform work on the product.

Other personnel

employed in the plant who do not directly work on the

8charles T. Horngren, ~ Accounting, A Managerial
Bmphasis (Englewood Cliffs: Prentice-Hall, Inc., 1962),
p. 20.
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finished product are considered indirect labor and are
included as part of the manufacturing expense.
The overhead or manufacturing expense is the total of
all other expenses relating to the operation of the plant.
Included in this classification would be indirect labor and
materials, depreciation• utilities, taxes, rent and others.
While the direct material and labor can be identified and
charged directly to the finished product, the manufacturing
expense represents costs that should be assigned to all the
production of a given period.

This expense must, therefore,

be allocated to each unit of production by some equitable
method.

Since these expenses are considered to be.related

to time or period expenses, direct labor is generally the
base used for this allocation.

Manufacturing expense can be

expressed as a per hour cost to be

~pplied

to the product

according to the number of direct labor hours involved.

.A

second method commonly used is to express the manufacturing
expense as a per cent of the direct labor dollars.

The pro-

duct is then charged this overhead item according to a per
cent of the labor dollars which have been charged.·
As indicated by Mr. Langer, one of the purposes of
cost accounting is that of measuring the "manufacturing cost
per unit of output."

Some concerns use a more or less con-

tinuous manufacturing process and the finished product has
moved unidentified by units through several departments.
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Other companies are able to produce a finished product which
is identifiable through each manufacturing process.

Trying

to make this measurement in both these situations with one
system would be difficult.

There have been developed two

basic systems of cost accounting.
system and (2) process system.

They are (1) job order

The distinctive features and

applications of each method will be briefly described.

:!21? Order System.

The essential feature of this

system is that costs must be identifiable with the product
through each stage of manufacturing.

To facilitate the

recording of cost information a job order sheet is prepared
for each item. lot, or batch of products to be manufactured.
While the design of this cost sheet may vary from company to
company• the basic information recorded would generally
include the same items.

The three elements of cost and the

number of units produced are recorded on this sheet by
departments.

It is a simple matter to compute the per unit

cost with this information.

By providing for selling ex-

pense and administrative expense. the net profit to be
realized on the order can also be ascertained.

This method

is also known as the specific order system and is applicable
for custom work and the construction, printing and furniture
industries.

With this method of cost accounting the process

of accumulating actual or historical cost. for a company
which manufactures many different items can be costly and

42
burdensome.

A large number of persons would be required to

process the paper work needed to keep costs segregated for
many items.
Process

~

System.

For many concerns that have a

rather long continuous manufacturing process, it is impossible to relate specific costs to specific units of output.
For example, there are the paper, cigarette and cement
industries.

There are produced many units of the same pro-

duct and each has about the same per unit cost.

One unit

then has no more value to the company than any other unit of
the same product.

In this situation the actual costs are

accumulated by each department or manufacturing process and
assigned to the units that pass through it in a given period
of time.

This method provides an average

~

per unit.

The averaging process takes place in each department as the
goods pass through, so that the finished product has a ¥inal
cost per unit that represents several averaged costs.
II.

STANDARD COST SYSTEM

Each of the cost systems discussed in the preceeding
section provides management with a per unit coat based on
actual or historical costs for a given period of time.

Is

this information sufficient to evaluate critically the
results of operations?

The only basis for comparison is

that of past performance in a prior period which may show
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the results of the same inefficiencies that are present in
the current period.

There is no provision in these two cost

systems for determining what the company could have done
without these inefficiencies.
In addition to this objection, there are others which
have been discussed by Mr. Cecil Gillespie as follows:
(1) Historical costs may be too expensive to compile.
If a manufacturing concern produces 50 1 000 parts, much
clerical work would be required to compile the material,
labor, and expense chargeable to each part or even to
compile the cost of production of each part week by week
and determine an average cost.
(2) Historical costs may not be typical: fluctuations may be so wide that the unit costs are of no use
to the sales department in setting selling prices.
Obviously, if actual unit costs appear as $100--$110-$150--$105, and so on, practical selling prices cannot
be set on the basis of costs.
(3) Historical costs may come too late. In some
industries costs must be determined and selling prices
set even before production begins. This is true of
"style" industries such as the automobile and clothing
industries. Here standard costs seem logical both because costs must be available in advance and because
such costs are a reasonable corollary to the careful
designing and planning done by the planning department
before the manufacturing season starts. • • •

{4) Historical costs may not be adequate for the
measurement of manufacturing efficiency. Assume historical unit costs appea~ as $100--$110--$150. Obviously
this represents a situation requiring investigation, but
just where does the investigation begin? How can management identify the responsible person? In the first
place, it is not immediately apparent if the upward
trend is due to matel"ials, labor, or expense; also if it
is caused by high prices or excess usage. It cannot
l"eadily be seen if the rise in unit cost is due to a
reduction in the number of units manufactured. So many
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causes of fluctuation exist that it may be impossible to
determine the extent to which each of them operates.9
To overcome or eliminate these objections which are
found in the job order system and the process cost system,
there has been developed a third method of measuring costs
which is known as standard costs.

Standard costs have been

described by one accounting text book in the following
manner:
A standard cost is the cost that should be incurred
to produce a given product or to perform a particular
operation under a normal condition and normal operating
efficiency.

The basic objective of standard costing is to compare

s~andard

costs (what costs should be) with actual costs
(what costs were) to isolate differences as a basis for
study and possible remedial action.10
Another author has said that "a practical definition
of modern standard costs is the anticipated cost of a spe-

cific product produced at a given level of volume and under
an assumed set of circumstances.nll

A standard cost system,

then, is one that uses pre-determined costs of a product by
which to measure the performance

or

actual costs.

This is

9cecil Gillespie, Standard .!!!s!, Direct Costing (Englewood Cliffs: Prentice-Hall, Inc., 1962), pp. 1-2.
10walter B. Meigs and Charles E. Johnson Accounting
(New Yorks McGraw-Hill Book Company, Inc., 1962), p. 750.
11c1inton w. Bennett, Standard Costs ••• How They Serve
Modern Management (Englewood Cliffs: Prentice-Hall, Inc.,
1957), P• 1.
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accomplished by comparing the total dollars actually paid
with standard dollars that should have been paid based on
the number of units produced.

A variation is the difference

between standard cost and actual cost.

It is in the income

statement prepared for internal use that the variations are
noted.
The first requirement in a system of this type is
that of determining the standards.

This would be done for

each element of cost (material., labor and manufacturing expense).

The materials to be used for one unit would be

counted or measured to determine the physical quantity
needed.

The price to be paid for these materials would have

to be known o.r estimated.

A dollar amount per unit can now

be set as the standard material cost.

For example., one con-

cern which uses ten pieces of material at a price of $5.00
each would have a standard material cost per unit of $50.00.
It is generally necessary to make detailed time
studies in order to set labor standards.

By studying actual

production methods and the time involved in performing them,
a reasonable standard can be derived.

Two tactors which

will influence the direct labor standard dollar amount are
the number of hours and the rate of pay.

Continuing the

example used above, studies indicated that a reasonable time
to be a1lowed for assembling the ten pieces of materials

would be five hours.

With the current rate of pay for this

labor at $2.00 per hour, the labor standard per unit would
be $10.00.
Manufacturing expenses must be estimated with the use
of a realistic budget.

Allocation to the units of produc-

tion must be made and the methods generally used have been
discussed on page 40.

Completing the example, the company

has related the manufacturing expenses to the direct labor
hour.

They are expressed as a rate of $4.00 per direct

labor hour.

The standard burden rate in this case would

appear as five hours times the rate of $4.00, or a total of
$20.00.
To illustrate in a simple manner how a standard cost

system would operate, the costs discussed in the example
above would be combined in the standard cost card for
Product Z which would appear as follows:
Product Z
Standard Cost Per Unit
Direct Materials, 10 pcs. @ $5 ea.
Direct Labor, 5 hrs. @ $2 per hr.
Burden, S hrs. @ $4 per hr.
Total Standard Cost Per Unit
Certain other information must be assumed.

$ 50.00
10.00
20.00

$ 80.00

The expected

production was 1,000 units per month, the direct labor hours
S,OOO, and manufacturing expense budget $15,000.
pany manufactured and sold 900 units in one month.

The comThe
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actual dollar amount for the labor was $9,660, the materials

$5 1 000 1 the manufacturing expenses $15,500, and the direct
labor hours worked were 4 1 600 hours.

The variations of

actual costs from standard costs would be studied to determine the causes.

For purposes of illustration the variation

in the labor account will be explored in detail.
The standard amount of labor was $9,000 ($50 per unit
times 900 units).

Upon investigation it was found that the

actual labor paid consisted of

41 600

$2.10 per hour, or a total of $9,660.

hours at a rate of
It is now apparent

that there were two reasons for the excess amount being
spent.

First, the number of hours actually worked exceeded

the number of standard hours and second, the actual rate
paid was in excess of the standard rate.

The first vari-

ation is referred to as the gain or loss in efficiency while
the second is called the rate variation.

These differences

would be computed in the following manner:
(1) Efficiency variation equals the actual hours
minus the standard hours times the standard rate, or
4,600 - 4,500 x $3 - $200.
(2) Rate variation equals the actual rate minus the
standard rate times the actual hours, or
$2.10 - $2.00 x 4,600 - $460.
Swmnarizing these results, they would appear as follows:

Direct Labor Variation
$ 200.00

Efficienc7 variation
Rate variation

460.00

$ 660.00

Total Direct Labor Variation

After all variations of the elements of cost have
been analyzed to determine their cause, an income statement
would be prepared for management in the following form:
Income Statement
Sales (900 units @ $120)
Less Standard Cost of Goods Sold
(900 units @ $80)
Standard Margin

$ ioa,000.00
72,000.00

$

36,000.00

Less Variations from Standard:

Materials Price
Materials Quantity
Direct Labor Rate
Direct Labor Ef f iciency
Manufacturing Expense Budget
Manufacturing Expense Efficiency
Manufacturing Expense Capacity

$

300.00
200.00
460.00
200.00

(1,000.00)
300.00

1.200.00

Total Variations
Actual Gross Margin

1.660.00

$

34.340.00

Less Selling and Administrative
21.500.00

Expense

Net Income

$

12.840.00

Management is now able to read an income statement
and see the variations from a planned profit.
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Responsibility for these variations can also be noted, for
the analyses would be made in greater detail than has been
shown in this simple illustration.

The uses of standard

costs are given by Mr. Cecil Gillespie in this way:

(1) As a basis for inventory valuation. In some
cases, standard operation and product costs are used for
valuing inventories because (a) actual costs are not
typical and (b) less clerical work is involved in carrying standard value than actual values in the inventory accounts.
(2) For the measurement of profit. (This use of
standard costs is of course related to inventory valuation).
(J) As a factor in setting selling prices. Note that
in some industries, selling prices must be set even
before production begins. Standard costs, based on
product specifications, material and labor standards,
and other information available before production begins, have a logical use. in setting prices • • • •

(4) As a basis for measuring operating performance.
Through setting up proper account classifications and
the determination of variances, they make it possible
to signal poor labor or machine performance. excess
material or labor usage, high labor or material price,
unnecessary manufacturing expense items, and so forth,
and to identify the responsible supervisors.
(5) In business planning and budgeting. Standard
costs, being predetermined costs, are particularly
useful in planning and budgeting.12
Standard cost is more than another method for determining product costs.

To stop there would miss the related

information that can be available on how effectively the
functions of the company are being pursued.

12

Gillespie, ~· ~·• PP•

13-14.

This situation

so
has been well described by Mr. Clinton

w.

Bennett:

in the broader sense, the standard cost prinoiple
sets forth a rounded and far-reaching concept of modern
industrial management. It is the concept of planned
performance versus the do-the-best-we-can approach; of
time-table scheduling backed by canst.ant knowledge of
current happenings versus the hit-and-run approach so
prevalent in traditional management operations. To
operate effectively, the standard cost plan must rest
upon the fundamental tools of sound modern organization--standards of performance; budgets1 control of cost
variances; sound accounting procedure.lJ
Standard cost has as one of its strongest points this
procedure of measuring separately several functions and yet
tying them all together in one overall evaluation.

It pro-

vides a goal by which each function is able to measure their
performance, and the dollar cost when this goal is not met.

III.

A MODIFIED STANDARD COST SYSTEM

The standard cost system to be discussed here was
designed by Mr. J. H. Wright, Jr., for use with the converting operations described in Chapter I.
stated, Hamilton Manufacturing

Compa~y

As previously

now operates five

primary machines and four secondary machines.

Being aware

of the problems of adding fixed exp&nses, watching overhead

costs is second nature to management of this company.

It

was, therefore, the desire to provide the maximum control

l3Clinton W.-Bennett. Standard Costs • • • How They
Serve Modern Management (Englewood Cliffs: Prentice-Hall,
Inc., 1957). P• 2.
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information for the least possible cost.

Being primarily a

custom manufacturer, the work performed by this company
makes standardization difficult.

The raw materials and

their costs fluctuate widely from job to job and the various
materials will run through the machines at varying speeds.
The problem was that of correlating all these diverse elements into a workable cost system.

A form of standard costs

was desired since it was the feeling of management that
standards represented the best gauge by which to measure
actual performance.

The system that was devised is operated

with one additional person and provides management with
(1) weekly statement of machine efficiencies, (2) budgetary
control and product profitability every four weeks, and
(3) a method of pricing new products in a realistic manner.

Machine Efficiencies.

Standards

o~

performance were

established after detailed time studies were made for each
machine operation.

These are explained in the following

chapter--Developing Standards.

Using this information the

cost department is able to determine the number

o~

standard

machine hours that should be necessary to produce the
required quantity of material.

A measure of performance can

be computed by dividing the actual machine hours into the
standard machine hours allowed.

The result is expressed as

a per cent of the actual hours.

For example, a machine

which worked 100 machine hours when 90 standard hours were
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allowed would be considered as operating at 90 per cent
efficiency.

The total plant efficiency can be determined

by combining this information for all the machines.
Being able to measure the manufacturing efficiency of
the plant on a weekly basis is one of the advantages of
using this modified standard cost system.

In a conventional

standard cost system, this measurement would be made at the
end of an accounting period when actual labor costs in dollars have been accumulated.

The direct labor variation in

dollars is the counterpart of the machine efficiency computation.

For this converting

operation~

the direct labor

works with the machines and the cost is the same for each

operating machine hour: therefore. the labor efficiency can
be measured by this machine hour computation.

The ability

to measure the manufacturing efficiency without a detailed
study of labor dollars is gained.
Budgetary Control.

The manufacturing expenses,

including direct labor, are controlled through the use of a
fle~ible

budget.

This type of budget is used on the assump-

tion that certain expenses will vary with the amount of production.

A fixed budget, however, makes no allowance for

this situation.

A base budget has been prepared antici-

pating a certain level of production.

This is adjusted by

the production activity to compute the flexible budget.
variable expenses in this budget are adjusted by the

The
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activity of the machines while the fixed expenses for the
four week period remain the same.

Totalling these two

classes of expenses will produce the manufacturing expense
budget for the period.
The expenses of the base budget are assigned to the
various machines in a direct manner when identifiable, and
on an arbitrary basis when they are general in nature.

By

totalling the expenses of each machine and dividing by the
number of production hours expected, a burden rate for each
machine is computed.

This rate is used in all computations

requiring a burden rate until the base budget is revised.
The budget is reviewed every six months for needed changes.
The actual manufacturing expenses are compared with
the activity budget every f'our weeks.

In this manner the

items ot expenses that are in excess of the manufacturing
budget for that level of production are identified.
Detailed investigation can then determine the reason for
these excesses.

This eliminates ·the need to explain varia-

tion for each item of expense, which so often occurs when a
fixed budget is used.
Product Profitability.

It has been explained previ-

ously in the discussion concerning actual or historical
costs. that actual costs for one job will fluctuate from one
run to another.

This "bouncing around" of actual c.osts

makes it nearly impossible to compare the relative
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profitability of one product with another.

By using the

same measurement of standard costs for all jobs a more
accurate comparison between products can be made.

Then

those items producing the lower standard margins can be
studied in detail to determine their contribution, if any,
to the profit of the company.
Pricing J!!ll! Products.

Custom manufacturers of all

types generally find it necessary to price their products
before production begins.

It is imperative that any system

used by a company faced with thi.s problem provide a means of
accurately anticipating all costs and then pricing to
include a profit also.

Bach refinement of a system that

provides for a reasonable estimate of costs makes pricing in
advance more accurate.

Measuring raw material costs has

never been a major problem in estimating for converting
operations.

Providing the materials to produce the quantity

needed plus an allowance for waste has proved to be suf ficient.

The reasonableness of the gross margin generated to

cover costs of

manufacturing~

selling and administrative

expenses plus a profit cannot be measured.
This system provides the means of estimating all the
expenses that will be incurred in connection with a particular job.

The cost of raw materials can be easily estimated

at standard.

The manufacturing expense is computed by using

the standard hours allowed for the quantity of material

SS
times the burden rate for the machine being used.

The

selling and administrative expenses are determined by the
use of a per cent of the manufacturing expense.

There is a

computation which allows standard cost to be translated into
a reasonable estimate of actual costs.

If the average effi-

ciency of the machine is 50 per cent, for example, then an
amount is added to standard cost to cover this inefficiency.
The actual efficiencies on some of the jobs may be less than
the average machine efficiencies used in pricing.

This

would be compensated for by other jobs having actual efficiencies higher than the average.

Any other item of cost

known to vary could be adjusted in a similar manner.
Maior Areas

.2.f: Modification.

To close this brief

discussion of a modified standard cost system, a review of
the specific areas where modifications have been made will
be mentioned.

These variations occur in the following

areas:
(1) The manufacturing efficiencies.

This system

provides the means by which the manufacturing activities can
be evaluated weekly.

The P.erf ormance is measured by com-

paring the actual machine hours with the standard machine
hours allowed for the quantity of material 1>rocessed.

A

conventional standard cost system would make this evaluation

at the close of an accounting period

by comparing the direct

labor dollar cost with a standard dollar cost.
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(2) Standard product costs.

In a regular standard

cost system the standard cost for each product is computed
and this will be

use~

putation necessary.

until a major change makes a new comThis system was designed for the custom

manufacturing performed by Hamilton Manufacturing Company,
and the standards of machine performance reflect this situation.

The size of the order and the width of material to be

used materially affect the standard hours to be allowed for

the job.

In addition to this, the wide variety of materials

and their costs change rather rapidly.

This generally makes

it necessary to determine a new standard product cost for
each job.
(3) Manufacturing expenses.

There is provided in

this item the amount of direct labor which other systems use
as a separate element of cost.

Direct labor here is total-

led with all the other manufacturing expenses and these are
applied to the product based on the machine hour burden
rate.

As explained previously, machine hours of production

can accurately reflect the direct labor cost.

CHAPTER IV

DEVELOPING STANDARDS
The most difficult part of any standard cost system
is that of determining the standards by which the operations
will be measured.

One accounting text sees the problem in

this way:
,
The very first question to arise is, "What does a
standard represent?" A standard cost for any item may
be

1. The average of past actual costs •
. 2. The best--i.e., the lowest--cost that has occurred
in the past.
3. The budget cost at either normal or expected operations.
4. The ideal cost at maximum efficiency.
s. The cost at attainable good performance.14
Analyzing these as a possible base for standards of
performance, several problems are presented which standard
costs were supposed to eliminate.

It would be necessary,

for example, to accumulate actual costs in order to determine the average of these costs.

This information would be

required if the standards were to be kept current.

The

expense of processing this _work could be prohibitive if
many items are involved.

Using past actual costs would also

build into the standards any long standing inefficient

1 4stanley B. Henrie!, Standard Costs for Manufacturing (New York: McGraw-Hill Book Company, Inc., 1953),
P•

28.
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practices in the manufacturing process.

The same objection

can be raised with the selection of the lowest actual cost.
In addition. the best cost might be the result of several
unusual occurrences that would not be repeated.
Budget costs are those that represent the anticipated
cost of a product at a given level of production.

This

basis can be seriously affected by a material change in the
expected production.

The base to be used as a standard

should not be subject to budget variations.
In considering the ideal cost at

ma~imum

efficiency.

Mr. Henrici has this to say:
Mechanically this is not a bad method. It provides a
means of comparing actual costs with a fixed base without saying that the base should necessarily be reached.
Because there is little chance of anyone's ever "beating" standard• there should be no reason for a supervisor to relax his efforts--he will always have further
reductions ahead of him. Also, variances will indicate
the total cost of waste and inefficiencyJ for no allowance at all for such expenses is included in the standard. And it may be said that since the reduction of
these expenses is the reason for installing the whole
system. their entire amount should be known.IS
The choices presenting the least problems would
appear to be standards based on either the "ideal" or the
"normal" operating conditions.

The advantages of an ideal

standard have been ably presented above.

This position is

not accepted by all persons as being the best.

15!!?!!!.,

p.

30.

Even
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Mr. Henrici would modify his position by recommending standards which are attainable at good performance.

He says "The

standard costs will then represent a sort of manufacturing
heaven--distant, desirable, and yet attainable.nl6
view is shared by other writers in the field.

This

Referring

specifically to the work of Messrs. Meigs and Johnson which
was quoted on page 44, they describe standard cost as the
expected cost of production under "normal condition and
normal operating efficiency."17
With these two positions available, it was felt that
standards based on ideal operating conditions would give
more assistance than those based on normal conditions.
Knowing the total cost of waste and inefficiencies is the
first step in controlling these items.

This information is

available when the standards have been set based on ideal
production.

The plant would always have a goal to strive

for with this selection.
I.

MACHINE STANDARDS

This modified standard cost system has as its primary
purpose the measurement of the machine efriciencies.
is determined

b~

This

comparing the actual hours used with the

16~.·

l7Meigs and Johnson,

2,2•

~., p. 750.
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standard hours allowed to produce a specified quantity of
material.

The standard hours are computed by the cost

department before the order goes to the plant.

Following

this procedure allows the machine operator to have the
information before starting the job.

The actual hours can

be easily determined by counting the time used on the job
from data on the production report.
The term nstandard hours" has been used several
times, but now it is necessary to discuss this item and how

it has been derived.

The reader may find it easier to

understand certain points in the following discussion by
referring to the illustrations of the machines given in
Chapter I •.
~

Studies.

The first step in developing standard

hours is that of making a time study.

Each operation of the

machines was studied by an observer using a stop watch.
Making a study of this nature could be time consuming for it
may be several hours or even days before a particular operation is repeated.

it was found that the best results could

be secured by observing at .least eight to ten occurrences of
the operation being studied.

The time used for each oper-

ation was recorded on a prepared form similar to that shown
in Illustration 7.

The reader will note that the various

operations to be timed would be listed down the left hand
margin of the form.

The number of observations made

Illustration 1
TIU STUDY SHEET

Machine

Operator

Observer

Shirt

Helper

Date

Hour

OBSERVATIONS
NO.

TOTAL

OPERATION
1

tPEED OF lfACHINEl
Feet oer JH ttn+.a

---

2

3

4

5

6

1

8

9

10

~ID

lflo.

STD
AVE• ~IKE

°'....
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are shown across the top of the page.

After the basic data

are recorded, any extremely high or low readings would be
eliminated.

The remaining information would be totaled and

averaged with the results recorded in the space provided.
Space in the last column is used by the observer to record
the amount of time that should be the standard time.

This

figure represents his consideration of the actuals, blended
with his knowledge and experience as to the time that should
have been used for the operations.

Having this provision in

the study allows for a correction factor in the event the
observer may .feel that the actuals were stretched by operators beyond good performance.
This type of study would be necessary for each oper-

ation on each machine so that the standard hours could be
set.

The operations are classified into the following

diTisions:

(1) Machine set-up, (2) paper roll ohanges-

(3) foil roll changes and (4) machine running time.

Only

those operations that require the machine to be stopped have
been included.

The other jobs that need to be done can be

performed while the machine is running and would not 1 therefore, consume additional time.

For the purpose of brevity

in this discussion, only the standards for the Number Two
(Laminating) Machine will be considered.

Bach of the other

machines would be studied in the same nianner with extra time
being a1lowed for any operation particular to that machine.
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Machine Set-Up.

Time for the basic set-up would

include all the operations required to prepare the machine
for running the material.

The first step would be to deter-

mine that the proper knurl roll is in place for the glue ·
application with a foil lamination job.

A change in this

roll could be necessary if the previous order required a
different one.

For a wax lamination, the 1•emovable wax pan

must be placed in position.
and placed on the machine.

Then the paper roll is shafted
This is followed by a roll of

foil or a second roll of paper.

The first roll of paper is

threaded through the machine in the proper sequence for the
job to be performed.

Once this has been completed and the

first rol1 of paper is winding onto the windup roll• the
foil is then threaded through its portion of the machine and
placed on.the paper in order to complete the operation.
machine is now
material.

reau~

The

to start tho production run of the

Normally this would end the set-up time, but for

simplicity the time needed for cleaning up the machine after
the run is also computed and allowed in this one standard.
The operations to be considered in the clean-up time would
be those necessary to put the machine back into the same
condition that was found before the set-up was begun.
Therefore. it is almost a reversed process of the setting up
procedure.

In t17ing to measure this set-up and clean-up

combination, it was discovered that the time varied with the
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type of job to be done.

In order to keep the system as

simple to operate as possible, an average time was devised.
The thinking was that while there would be some jobs requiring more time than the standard allowed, there would also be
other jobs that would need less time.

It was felt that this

would average itself out over a period of time.
Paper l!.!ll! Foil

~

Changes.

After the process of

lamination has been started, the machine can run for a
period of time w1de1' normal operating conditions without
stopping.

The first interruption would be that required to

change the paper roll when the first roll has been almost
completed.

Having shafted the second roll of paper while

the machine was still running, the only step that is now
necessary with the machine stopped is to remove the shafted
core of the first paper roll and place the second roll of
paper into the holding rack.

A splice is secured between

the paper from the two rolls and the machine is then ready
to resume running.

The time required for this operation can

be measured exactly and the average is fairly constant.
instances of trouble are so infrequent that they would
represent the eliminated extremes from the averaging computation.
The same type of procedure is f'"ollowec! in changing
the foil roll when the first roll is almost run out.

The

only difference is that no splice is attempted since the

The
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material is very thin, and it is impractical to make a
splice.

The new roll of foil is threaded through its part

of the machine and placed on the paper in the same manner as
the first roll.

Of course, the paper that went through the

machine without foil during this period of changing foil
rolls is bad material and will be cut out of the finished
product when it is rewound on the slitter-rewinder.

If the

material is to be finished on the primary machine, then it
would be cut out there.
Machine Running Time.

When the set-up has been com-

pleted, the machine is ready to run.

Turn the switch on,

adjust the speed, and the machine will continue to run.
stopped only by the operator when there is trouble.

The

speed can be adjusted, and it is the key to this part of the
operation.

Running the material through the machine at the

maximum speed possible is not the purpose of the operation.
Continuing the discussion of a foil lamination job on the
Number Two Machine, the only reason for running the material
through the machine is to secure a proper bond between the
foil and paper.

Therefore, it is the intent to run the

machine at the maximum speed at which the material will be
satisfactory for its end use.

Improper application of glue

would result from running this material too
delamination would occur.

fast~

and then

Poor utilization of the machine

results when it is running slower than necessary to secure
a good bond.
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This measurement of speed is very difficult to determine exactly.

While similar paper will run at about the

same speed, different types of paper will be run at different machine speeds.

The best that could be accomplished

represents a combination of (1) the maximum machine speed
po~sible,

(2) the computed actual speeds at which specific

material was run and (3) information secured from the operators and foremen concerning areas of possible trouble with
various materials.

Xt has been possible to set standards

for the different grades of materials in this manner.
Standard Units.

At this point in the discussion, it

is necessary to consider the units to be used in measuring
the standards.

All measurements of the machine operations

just considered have been expressed in hours.

The raw mate-

rial is received and input on the machine is expressed in
hundred-weight.

The output from the machine is measured by

linear feet, since placing counters on the web of paper
makes it the most convient unit for the plant to use.

It

might appear that this would be the proper unit to use for
standards with so much information already expressed in this
measurement.

But with. this unit proper utilization of the

machine could not be measured for converting operations.

It

would take the same amount of time to run two identical
lengths of the same material through the machines, but one
might be twenty-four inches wide while the other would be
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seventy-two inches wide.

The maximum use of the machine

would be gained with the seventy-two inch material since
three times the amount of material would be going through
the machine in the same time.

The unit that will reflect

this difference in width would be the thousand square feet
measurement used in selling most of the material.

It was

decided that this width factor should be recognized, and all
standards, except those related to waxed products, would be
expressed as machine hours per thousand square feet.

The

waxed products are sold by the hundred-weight and the standards for this material are expressed as machine hours per
hundred-weight.
Standard Hours.

Having decided on these two units

for measurinc the standards for the system, it was necessary
to express the results of the time studies in these units.
The time considered sufficient for the basic set-up and
clean-up operation must be spread over the size of the order
to be run.

i f a job consisted of 100,000 square feet and

the time allowed for the set-up was 2.22 hours. then .022
would be the number of standard machine hours per thousand
square feet.

This particular computation was simple to

make, but in order to have the information readily available. the results of several computations have been tabulated.

When this is done it is generally necessary to make

some basic assumptions so that the results can be divided
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into usable form.

For example, it would be difficult to

work with a table providing information for each thousand
square feet when the range to be covered is from 51 000
square feet to over 200 1 000 square feet.

It was felt that a

5 1 000 square feet break in the order size would be sufficient tor the smaller orders with this amount increasing as
the orders increased in size.

Referring to Illustration 8,

the reader will note this progression in the order size.

The width of the material must be considered in the
computation of the time allowed for paper and foil changes.
To illustrate the necessity of considering.this width factor, assume that two lengths of materials were 10.000 linear

feet each.

One was twenty-four inches in width and the

other was seventy-two inches wide.

Simple

a~ithmetic

would

show that one length consisted of 20 1 000 square feet while
the wider material contained 60,000 square feet.

Spreading

the standard time (4.1 minutes) for each paper rol1 change
over the total units would produce a different number of
standard hours per thousand square feet.

In the case.of the

narrow material the standard would be .2050 per MSF while
the wider material would have a standard of .0683 per MSF.
Therefore, any tabulation of the results of this computation
must indicate the width.
must be considered.

There is one other factor that

This is the basis weight of the mate-

rial to be used, and the number of changes that might be

Illustration 8
NO. 2 MAOimlE SET•UP

Standard Hours Par MSF

Width• 49" & Over

Order Siae in MSF
'

l'roduots

o-

4.9

i

Foil/Kratt .

110-

I

20•

29.9

39.9

4049.9

6074.9

17599.9

149.9

.044

.034

.025

.018

.012

130•

l

.204

.102

.081

L

Fo11/Krart/Fo11

Foil/Krni't/Liner Bd.
Foil/Board/Foil

.oos

I
1st

.612

.oe1

.204 .• 102

.044

.02s

.034

.018

.012

(

.ooa

I

II

I 211d

Foil/90/} KLB/Foil

'

.006

:

l

Kraft/Foil/Kraft

200
100- 1160199.9 & Up

II
.a12

Foil/Board

I$•

j 9.9 l 19.9

.492

.082

.049

.035

.019

.021

.014

.010

J

.oos

I

l

.164

I

j
'

! .001

.005

I

l
i

lat
Foil/e048

pt

2nd

Bd/Foil

I srd

I

.612

.204

.102

.061

.044

.034

.02s

.01a

.012

.ooa

.006

.492

.164

.os2

.049 .• 035

.021

.019

.014

.010

.001

.005

.692

·230

.115

.069

.049

.038

.021

.020

.014

I .010

.001

.812

.210

.13s , .oa1

I .osa

.02s

1.01a

.011

j_

Foil/Scrim-Kra.rt
Greaseproof/Board

l

.

1.
!

!

.045 , .033
1

I

I

l

.ooa
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required.

Paper is ordered from the producing mill in the

largest diameter rolls that will fit these machines providing they can deliver that size.

This means that the lighter

paper will have more linear feet in

ea~h

roll, while the

heavier paper will have less footage per roll.

It also

means more rolls of heavier paper to be changed per thousand
square feet.

Each type of paper and board generally used

has been considered here.

Illust·ration 9 will show the

manner of presenting these two items; the type of material
listed vertically on the left margin and the widths horizontally across the page.

The standard machine hours allowed

per thousand square feet to change the foil rolls is given
in Illustration 10.
All the items for which it was necessary to compute
standard time have been considered with the exception of
one.
rial.

That is the time to be allowed for running the mateThe same conditions that affected the various oper-

ations just discussed will also affect the running time.

In

addition to those factors is that of the feet per minute
that the machine is able to· run the various grades of materials.

Utilizing the information available- a formula can

be produced by which to gain the desired results.

This can

be stated as one machine hour divided by the product of the

speed (feet per minute) times the width (feet) times sixty

· Illust~tion 9

NO. 2 MAClllNE PAPER ROLL CHABGE
Stands.rd Hours Per MSF

Width ot Roll in Inches
Type of Paper

24-29

30-35

36•41

42•47

48-53

54-69

60-65

66-71

72 Up

Kre.f't • 25 Lb.

.0005

.ooos

.0005

.ooos

.0005

.0005

.coos

.coos

.0005

30 L'b.

.0010

.0005

.0005

.0005

.0005

.0005

.0005

.ooos

.ooos

35 Lb.

.0010

.0010

.0005

.ooos

.0005

.0006

.0005

.0005

.0005

40 Lb•

.0010

.0010

.ooos

.coos

.ooos

.ooos

.ooos

.0005

.0005

50 Lb•

.0016

.0010

.0010

.0010

.0005

.0005

.• ooos

.0005

.0005

60 Lb.

.0016

.0015

.0010

.0010

.0010

.0010

.0005

.0005

.0005

70 Lb.

.0020

.0015

.0015

.0010

.0010

.0010

.0010

.0005

.0005

SO Lb.

.0020

.0020

10015

.0015

.0010

.0010

.0010

.0010

.0010

90 Lb•

.0025

.0020

.0015

.0015

.0015

.0010

.0010

.0010

.0010

.010

.0020

.0015

.0015

.0015

.0010

.0010

.0010

.0010

.0010

.0025

.0020

.0015

.0016

.0010

.0010

.0010

.0010

.0010

Board

.011
!--_____________

~.. --------........._~

.020
.023

--i - - - - -

--

---

--

-----~

___.-+-"

.0045

.ooss

.ooao

.0025

.0020

.0020

.0020

.0050

.0040

.0035

.0030

.0025

.0025

I .0020

--

.0015

.0020

~

...
• 0015
.0015

Illustration 10
NO. 2 HACBINE FOIL ROLL CHANGE

Standard Hours Per

MS~

Width of Roll in Inohea
24-29

30-35 '

36•41

42-47

48•53

64-59

60-65

.00026

.ooos

.0005

.0005

...

.00030

.0005

.ooos

.0005

.0005

-

-

.00035

.0005

.0005

.0006

.0006

.ooos
.oooa

.0005

.00050

.ooos
.ooos

.ooos
.ooos

.0005

.00100

.0015

.0010

.0010

.0010

.0010

Gue.ge of Foil

-

66-71

-

72 Up

.0005

.coos

-

-

.0005

.0005

.0005

.0005

.coos

.coos

-

-
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The formula would then

minutes divided by 1000 square feet.
appear as followst

____________o,;.;;;;n_e_.._M~a-c_h~i~n.e::.....0H_o~1-1_r____________
Speed x Width x 60 Minutes
1000 Square Feet

= Hours

per MSF

To illustrate the working of this formula• assume that the
width of the material is twenty-four inches or two
that the machine speed is JOO feet per minute.

feet~

and

The computa-

tion would be made in this manner:
----------~!....___.,.....___

300 x 2 x 60
1000

= ----=1____

•

--~1--

36

36000
1000

• .028 Hrs. per MSF

To run 1#000 square f'eet of this twenty-four inch material
would take 28/lOOOth of an hour.

The information has been

tabulated for each product by width as shown in Illustra-

tion 11.
Consideration has been given to each of the operations for which standard time has been allowed.

the reader is probably saying to
together?"
ate.

himsel~.

"But how>"

"do they all fit

This can be answered by seeing the system oper-

Briefly, all the standard unit hours for each of the

operations described are added together to get a composite
number of hours to be allowed.

This figure is multiplied by

the number of square feet involved.

The result is the total

number of standard machine hours for the quantity of

Illustranien 11
NO. 2 Iacti!l."E OPERATING 'l'Illl

Standard Hours

Pe~

or llaterie.l

Width

Products

vI

48

47

48

49

60

.0100

.0175

.0110

.0165

.0165

.0160

.0115

.0115

.0110

.0110

.0105

.0105

.0256

.0150

.0145

.0140

.0140

.0135

.0135

.0400

.0385

.0220

.0215

.0215

.0210

.0205

.0200

.0220

.0210

.0200

.0115

.0115

.0110

.0110

.0105

.0105

.0556

.0635

.0516

.0295

.0200

.0285

.02eo

.0210

.0266

.0416

.0400

.0385

.0220

.0215

.0215

.0210

.0205

.0200

lst

.0220

.0210

.0200

.0115

.0115

.0110

.0110

.0105

.0105

2nd

.0836

.0800

.0110

.0435

.0426

.0415

.0410

.0400

·--=--=::--: ·-.0110 .0110 .0105

.0105

25

26

.00025 Foil/~

.0335

.0320

.0310

Foil/Kraft

.0220

.0210

.0200

~oil/Board

.02eo

.0285

Foil/90/F !LD

.0415

lat

2nd

Kratt/Foil/Kraft
Foil/Scrim•Krart

l

Foil/Kratt/Liner Bd
~-·

lst
Fo11/Kraft/Fo1l
2nd

--..

.............._.....

........-..
-..__.,.,.
::::::.:::.-.----·

.-- -- ·-

I lat

\ ---

.0445

-·--"

·-::::;~

~

.0220

.0210

.0200

.02ao

.0265

.0256

~---- .

;:;:.:..d/Foil

.....

111 Inches

45

24

··---·----::::::::::=::::
------~·--=-

USF

I/

-......:.::....--::....~ t:::=-~-j

.02so

.0266. ,0255
j_

·-

.Ol15

.OlltS

.01so

.0145

-

.0140 .0140 .0136 .0135
. ----....-...:1-·----- i - - - r.~-:_:;:i.:---:::.:--- ~~-.:IL=...,...-...__~

f(
!

F-·

.0150
I

.0146

-

.0140

--

.0140

.0135

.0135
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material.

To laminate 200,000 square feet of .0005 foil to

.010 point board SO inches wide, the following computation
would be made:
Time Allowed for

Hours

Source of Information

Setting up machine
Changing paper rolls
Changing foil rolls
Running machine

.0060
.0010

Illustration
Illustration
Illustration
Illustration

.ooos

.0135

Total Time per MSF

8
9
10
11

.0210

x 200,000 SF
Hours

Total Standard Time

Now it can be seen that approximately four hours would be
allowed to run this quantity of material.

This information

is passed on to all plant personnel in order that they can
measure their

producti~n

time.

The cost department will

also use this data to determine his machine operating eff iciency after the production has taken place.

More meaning

may be added to these figures when the operation of the
total system can be seen with the use of the Product Cost
Sheet which will be discussed and illustrated 1ater in this
chapter.
II.

MATERIAL STA:t.4'DARDS

For the materials used in this operation, the reader
is referred to the discussion in Chapter I.

After studying

the basic operation of the machines through the process of
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setting standards of performance, it will be easy for the
reader to see that there will be some waste of material.
The primary problem is that of trying to keep it to the
absolute minimum.

For the reasons previously indicated,

management decided that the ideal or minimum waste should be
the goal.

Standards have been set making allowances only in

those areas with unavoidable waste.

This situation gives

the plant a goal toward which they should be working, but
will not be able to reach completely.

It also provides

management with a dollar cost of the excess waste.

Raw

materials are the major cost of the products manufactured.
They account for approximately 75 per centl8 of each sales
dollar, or $750,000 from sales of $1,000,000.

The profits

of the company would be improved materially if this cost

could be cut only l per cent.
The standards for the waste of material is expressed
as a per cent of the usable production.

This unit of mea-

surement was chosen since the quantity of output is the
start of the computations.

Therefore, increasing this

amount for the standard waste gives the system a logical
flow of information.

Elaborating on a point previously

made will enable the reader to understand more clearly how
the standards are set.

Referring specifically to the basis

i8Figure assumed for this paper.
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weight of the raw materials, the linear feet in each mill
roll will vary according to the weight of the material.

The

company uses paper. for example, that will range from twelve
pound tissue to one hundred pound natural kraft.

Since

paper is generally produced in a standard diameter mill
roll, this means that there will be more linear feet per
roll for the lighter material than there will be for heavier
material.

The information in the following tables will

indicate this variation.
Table 1

LINEAR FEET IN A STANDARD ROLL OF PAPER
Weight Per Rerun

Feet Per Roll

25 Lbs.
30 Lbs.

46,500
38,800
33,200
29,100
23,300
19,400
16,600

35 Lbs.
40 Lbs.
50 Lbs.
60 Lbs.

70 Lbs.
80 Lbs.
90 Lbs.

14,500
12,900
Table 2

LINEAR FEET IN A STANDARD ROLL OF FOIL
Gauge

Feet Per Roll

.00025

35,300

.00030
.00035

.oooso

.00100

29,400
25,200

17,700
8,800
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l:t can be seen that when the basis weight of the

material is doubled, the number of 1inear feet per roll is
reduced by one half.

Once the per cent of waste has been

computed for a class of material, the relationship would
hold true whether the measuring unit represents area or
weight.
By studying the il1ustrations of the machines presented in Chapter I, it can be seen that there are several
areas where waste must occur.

After placing the roll of

paper on the machine, several outer layers of material must
be "slabbed off" to remove any cracked edges or unusable

material.

Several feet of material will be wasted in

threading the machine in preparation for running.

Some of

the material near the center of the roll or core cannot be
used and will be lost.

The first laminated material to be

produced is unusable as well as the material processed
during a paper roll change.

All of these are expressed in

linear feet so that all the measurements involved in the
computation of waste will be in the same unit.

The follow-

ing information gives the linear feet that have been measured for the various areas of known waste for the No. 2
machine:
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Paperz

Feet

1. Raw Paper
A. Material slabbed off
B. Threading machine
C. Loss at end of r:-oll

30
90

.l2

Tota1 Raw Paper Lost
2. Mounted Waste
A. Starting lamination

B. Changing paper roll

150

30

ll

Total Mounted Waste

~

Total Paper Waste

200

====

Foil:
1. Raw Foil
A. Material slabbed off
B. Loss at end of roll

30

JQ.

60

Total Raw Foil Lost
2. Mounted Waste
A. Starting lamination
B. Changing paper roll

30

!2

Total Mounted Waste

_SQ.

Total Foil Waste

110

While the figures given above are for one machine.
the same determination of lost material was made for the
other machines.

The only change that needed to be made was

in the length of material necessary to thread the machine.
All the ingredients used in computing the per cent of
standard waste have been given.

The mathematical computa-

tion made is that of taking the number of linear feet of
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material that is known to be wasted divided by the total
linear feet in the

~oll

of material.

To illustrate, the

following example would be used for twenty-five pound paper:
Linear Feet to be Wasted
•
150 Feet - .32%
Total Linear Feet in One Roll of Paper
46,500 Feet
This figure of .32 per cent would be multiplied by the
quantity required for the order and this would produce the
amount of material that would be wasted in bare scrap.

The

per cent computed would be used regardless of the quantity
or the measuring unit.
Mounted scrap is provided for separately in the
standards and would be computed in the identical manner
using the same formula.

On1y the material which will be

lost during the manufacturing process would be included.
In the case of the twenty-five pound paper- this would be
fifty feet in place of the one hundred fifty feet used in
. the previous

example~

A waste of .11 per cent is the result

when making this computation.

It should be noted that this

figure will be applied to the total quantity and includes
a11 the

materials~

both paper and foil.

The results of

these determinations have been put in table form, and are
shown in illustration 12.
One other situation that would require waste of material should be considered.

For certain laminations. the

81.

I1lustration 12

STANDARD WASTE
Per Cent of Good Production
Type ot Material

Basis
Weight

Natural and
Bleached Krafts

30 Lbs

25 Lbs

35
40

so

60
70
80

90
Board

Lbs
Lbs
Lbs
Lbs
Lbs
Lbs
Lbs

.010 pt
.-011 pt
.012 pt
.018 pt
.020 pt
.023 pt

Kraft Liner
Boards

.00025 Foil
.00030 Foil
~00035 Foil
·.00050 Foil
~00100 Foil

26 Lbs
33 Lbs
38 Lbs
42 Lbs
90 Lbs

Bare
Scrap

.32
.39

.45
.52
.65
.78
~92

I.OS

Mounted
Waste
.11

.13
.15
~17

.22

.26
.30

.35

1.16

.39

1.02

.34

1.15
1.26

.38

.42

1.90
2.08

.63
.69

2.42

.• 81

.67
.87

.22
.29

~97

.33
.36
.79

1~07

2.38

.17
.20

.24
~34

.68
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customer's needs require that the finished product be
trimmed to pr1Jduce a more uniform edge on the material.
When this occurs additional waste must be provided in the
standards.

The amount of trim expressed in inches divided

by the width of the finished product will produce a per cent

that is used in measuring this loss.

The general trim

allowed is that of one half an inch, with one quarter inch
on each side.

Computations for several widths have been

made and to facilitate their use the information was
recorded as shown in Illustration 13.
This is the manner of computing the standard waste
for use with this system.

The procedure is quite simple,

once the basic information is understood.

The use of these

standards will be illustrated in the next section of this
chapter related to the Product Cost Sheet.
Il:I.

PRODUCT COST SHEET

Much time and many words have been spent trying to
explain this modified staudard cost system• but in the words
of an old Chinese proverb, "One picture
words."

is

worth a thousand

The picture through which this.cost system can be

seen best is known as the Product Cost Sheet. shown in
Illustration 14.•

The form was prepared to fit the company

for which the system was

designed~

but it could be modified

or reorganized to suit the needs of other organizations.
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Illustration 13
TRIM WASTE
Per Cent of Good Production
Width*

Width*

~

36

1.39

10

5.00

l.l
12
13

4.55

37

3.57

14
15

l.6
17
18
19
20
21
22

23
24

25
26
27

28
29
30
31
32
33
34

35

*

_!_

4.17
3.85
3.33
3.13
2.94
2.78
2.63
2.50
2.38
2.27
2.17
2.08
2.00

1.92

1.85
1.79
1.72

1.67
1.61

i.56
1.52
1.47
1.43

In inches.

Width*

61

.82

63

.79
.78
.77

l.JS

38

1.32

62

39
40
41
42

1.28

64

1.25
1.22
1.19

43

1.16
1.14

45

1.11

48

1.04
1.02

44
46
47

49
50
51

52
53
54
55
56
57
58

59

60

1.09
1.06
1.00
.98

.96
.94
.93

.91

.89

.88
.86
.85
.83

_!_

65
66
67

68
69

70
71
12
73

74
75

76

77

78
79
80

81
82
83
84
85

.Bl
.-76

.75
.74

.72
.71
.70
.69
.68
.68
.67
.66
.65
.64
.63
.63
.62
.61

.60
.60

.59

Illustration 14

PRODUC! COST SHEET
CUSTOMER lW!E
PRODUCT
MATERIAL

MACHINES

DATE
FORM
BASIS
WEIGHT

~

WASTE

QUANTITY

QUANTITY

PRICE

!O'l'AL RAW MATmIALS
MA.OH BR
KACH BURDEB
HRS
UNIT SD
RATE

STANDARD MFG COST
TOTAL STANDARD COST

VARIANCES
ESTIMATED MFG COST
ADM & SALES EXPENSE

TOTAL EST. COST
PROFIT
SELLING PRICE

INVOICE 10.

DOCKET
STANDARD
COST

no.

S'l'AND.ARD
UlfIT COST

ACTUAL
UNIT COST

ACTUAL
COST
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This discussion will be concerned first with the information
on the form and the reasons for certain items.

J:t will then

proceed to illustrate the preparation of a cost sheet for a
specific product so that it may be seen in operation.
The first section, or heading• of the sheet would
include the customer's name and the product to be manufactured.

The invoice number and

docke~

number are for cross

referencing.the order with other records of the company.
The second section is concerned with the raw mate-.
rials to be usetl in producing the order.

They are identi-

fied by name an<.l basis weight where applicable.

The

quantity needed multiplied by the price will give the
standard cost for each item.

tot~l

This total cost divided by the

quantity to be produced will give the per unit standard
·cost.

Add;.ng all these items together will give the total

standard material cost per

uni~.

Space has been provided

for recording actual costs for those orders that require
investigation.
The next section involves the manufacturing operations through which the material will be processed.

After

listing the machines in the proper sequence, the per cent of
waste to be allowed is secured

fro~

the prepared table.

The

quantity to be produced by each machine will be multiplied
by the unit standard machine hours to determine the tota1

standard hours allowed Yor the order.

Continuing across
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this line on the Product Cost Sheet, the standard hours are
multiplied by the burden rate for the machine and the result
is the total cost for that quantity of material.

Dividing

by the quantity to be made will produce a manufacturing cost
per unit.
The last section totals the information from the two
preceeding sections to arrive at a

t~tal

When this sheet is used for pricing

standard unit cost.

~urposes~

it is neces-

ary to compute the average machine variations and the sales
and administrative expenses.

When this has been·accomp-

lished 1 tha total estimated cost has been computed.

From

this point the aelling price can be derived by adding
freight out when necessary and a profit.
For purposes of illustration, the following information is assumad concerning an order that would have been
received:

Form:

XYZ Packaging Company
49 1/2" .• 00035 foil laminated to
son 301 n~tural kraft
100-000 square feet
Mill rolls

Docket Number:
Machines:

No. 2 and Slitter-Rewinder

Customer:
Product:
Quantity:

2035

After this information has been recorded on the
sheet, the process of setting standards can begin.

Illus-

tration 15 shows the completed Product Cost Sheet.

The

reader will be able to check the selections of data pertaining to the Number Two Machine by referring back to the

Illustration 15
PRODUCT COS'? SHEET

CUSTOMER BAME .XIZ Packaging
PRODUCT

C~.

DATE

49t• .00035 Foil/50" 80#
BASIS
WEIGHT·

MATERIAL

me

INVOICE 10.

4-3-64

FORK Kill Rolla
STANDARD

QUANTITY

FRI CE

COST

DOCKET NO.
STANDARD

UNIT COS'l'

Na.tUl'al Kraft

10#

l00.782 SF

.96

96.74

.96

Foil

4.9f

99.625 SF

2.90

288.91

2.89

99,386 SF
.23
TOTAL RAW MATERIALS

22.aa

.23

407.51

4.oa

Adhesive

1.11

..._

rarer
~oo •. ~~
Fo
l 100.2
x
-,r

99~386

SF

WASTB

QUANTITY

#2

100.13

l00.390·

Slitter

100.26

l00.260

MACHINES

STANDARD HOURS/!SF

1JS.

SUtter

Set Up

.0120

.0015

Run

.0105

.0100

.0005
.0235

.0115

Paper
Foil

.ooos

...

HACH BR
UN!T SD

BRS

RATE

2.4

39.72

95.34

.95

1.2

2a.2s

31.60

.32

STANDARD MFG

126.84

i.21

TOTAL

534.35
16.82

5.35

Ii:~~

.2
·'1

586.12

5.87

82.44

.83

668.56

6.70

.0235 .

.• 0115

cost
STANDARD cost

VARIANCES #2 tl 85%
-~-l1~tei T '(Q".
Waste xaess @ 95~
~

ESTIMATED MFG COST

I ADM

& SALES En>ENSE

TOTAL EST. COST
PROFIT
SELL! NG PRICE

.11

2035
ACTUAL

UNIT COST

ACTUAL
COST
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illustrations given previously in this chapter.

The infor-

mation for the Slitter-Rewinder has been taken from similar
tables.

Starting with the 100 1 000 square feet of material

to be produced, this is multiplied by 100.26 per cent which
includes the mounted waste for the Slitter-Rewinder.

This

answer in turn is multiplied by 100.13 per cent for the
Number Two Machine to provide the mounted waste to be lost
there.

At this point the standard quantity that should be

processed by each machine in order to finish with the necessary material is shown.
The next step would be to determine the unit standard
machine hours for each machine.
would be thousand square feet.

In this case, the unit
Referring to the table on

set-up time for the Number Two Machine, the figure of .0120
i-s selected and recorded on the Product Cost Sheet.

The

time for the other operations is selected in the same

manner.

These are totaled and the figure of .0235 hours is

placed in the Machine Hour Unit Standard column on the line
of the Number Two Machine.

Multiplying this by the quantity

of 100 1 390 square feet will· give 2.4 hours as the total

number of standard machine hours to be allowed for the job
on this machine.

These hours multiplied by the burden rate

of $39.72 produces the total dollar cost on this machine of
$95.34.

The same procedure was Yollowed to compute the cost

for the Slitter-Rewinder.
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Going back now to the quantity of material to go through the
machines, it will be recalled that only the mounted waste
has been provided and that there will be bare scrap of both
the paper and foil.

These per centages of 100.39 and 100.24

are shown just above the third section and the quantity of
raw paper and foil required would be the product of multiplying them by the quantity to go through the machine.

For

the paper this would be 100,390 square feet, but since the
foil is one half inch narrower than the paper, only 99,386
square feet is foil.

The adhesive would be placed only on

the foil, so this is the quantity that should be used.
These figures for the paper and foil are inserted in the raw
materials section, priced and extended.

It is important to

note that any measuring unit can be used here, but that the
price must be expressed in the corresponding unit.
example,

~11

In this

the quantities are expressed in square feet and

the prices are given per thousand square feet.
Now the total standard dollars have been determined

that will be required to produce the 100,000 square feet
needed.

By dividing each of these amounts by the quantity

of output, the per unit cost of each item can be determined.

Having computed the total standard cost of the product, only
a

~ew

steps remain to complete the form, determining the

total estimated actual cost.

On the variations line, it is

necessary to provide for the lack of efficiency due to the
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plant not meeting the standards as set for the job.

The

average efficiency for each machine is known, and the standard cost is adjusted by this amount.

The Number Two Machine

has an average efficiency of 85 per centl9 while the
Slitter-Rewinder is 70 per centl9 efficient.

The amount of

variation is computed by dividing the standard cost by this
per cent and subtracting the standard amount.

Provision

must also be made here for any waste in excess of the standard allowed.
plant.

This has been about S per cent19 for the total

This computation is made in the same manner as the

machine variations just described.

Sales and administrative

expenses are provided by applying 65 per cent of the standard manufacturing cost, or $82.44.

The total estimated

actual cost of $6.70 per thousand square feet has been
determined.

This can now be compared with the unit selling

price to examine the profit to be derived from this product.
The Product Cost Sheet has now been completed, to be

held until the material is run and actuals can be used to
compare with the standards.

Evaluating the performance in

producing this order will be discussed in the following
chapter.

l 9Assumed figures .•

CHAPTER V
MEASURING PERFORMANCE

Any system• no matter how good, can have only one
purpose for existence.

That must be providing adequate

information from which decisions can be made concerning
possible courses of action.

The effectiveness of the

system will be judged by the data it is able to provide for
management.

The standard cost system under review here

could also be known as the "system o'f exceptions."

The

information secured through the operation of this system is
intended to alert those in control that the "exception" has
occurred and needs to be investigated.

The means by which

this is determined is known as the measurement of machine
efficiencies.

I.

MACHINE EFFICIENCIES

The reader has been previously introduced to the
waxing and laminating machines and their physical operations.

Consideration has been given to the raw materials

used in their operations.

Combining these two factors, the

manner of setting standards by which the operations will be
evaluated has been discussed in detail.

All of these have

been visibly seen in the preparation of the Product Cost
Sheet illustrated in the previous chapter.
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As each order is received> it is routed through the
cost department where the product cost is determined and the
number of standard hours required to produce the quantity of
material would be computed.

This information is noted on

the order work sheet so that it can be included on the
docket which is sent to the plant with full instructions on
processing the material.
been

prepared~

After the Product Cost Sheet has

it is filed in a suspense file in docket

number order until the plant has run the order.
The production reports prepared by the machine operators at the time the manufacturing process takes place were
discussed in Chapter II.

A separate sheet is required for

each docket or order processed by the machine during the
shift worked by the operator.
(1,500~000

Therefore. a large order

square feet. for example) would require several

days for the manufacturing operations to be completed, and
would be reported on several production reports.

The pro-

duction reports for each machine are accumulated for a

weekly period which ends on Sunday night at 11:00 P. M.
After being processed for the purpose of inventory control,
they are passed to the cost department.
The total output for a docket is checked with that
computed b7 the inventory clerk and the number

o~

machine

hours consumed in the manufacturing process are noted.

The

Product Cost Sheet is pulled from the suspense file and the
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data there compared with that secured from the production
reports.

In a business of this nature it is virtually

impossible to produce for shipment the exact quantity
ordered by the customer.

There has grown in the industry a

tolerance of plus or minus 10 per cent.

Of course, it is to

the seller's advantage to ship the plus 10 per cent instead
of the minus 10 per cent.

It is frequently necessary to

pro-rate the standard hours in order to match the quantity
produced.

This is done by computing the per cent

o~

the

material produced to that ordered and applying this to the
standard hours allowed.

If the order called for l00,000

square feet and 110,000square feet were produced, then the
standard hours allowed for the job would be increased by

10 per cent.
This information for a week is summarized and

recorded on a cost department work sheet for each machine
indicating the date, docket number, customer, product•
standard hourst and actual hours.
I1lustration 16.

This may be seen in

The hours are totaled and the actual.hours

divided into the standard hours to determine the machine
efficiency.

When this computation has been made for each

machine. data relating to the hours are transferred to the
Machine Performance Report (Illustration 17) which is submitted to the President and Plant Manager weekly.

For pur-

poses of relating this information on a continuing basis, a
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Illustration 16
COST DEPARTMENT WORK SHEET
WEEK ENDED

11-17-63

DOCKET

CUSTOMER

STD

PRODUCT

HOURS

ACTUAL
HOURS

EFFI-

CIENCY

MACHINE fi.2

1819
1820

1833

W. Va. P & P

w.va. P & P
Chesapeake Corp

H-198/60
H-198/60
H-278

9.2

12.S

3.4

4.5

2Ji0

35.6

1L..Q.
~

10.8

16.S

80.21

SLITTER-REWINDER

1721

1763

1818
1832

Armstrong Cork
w.va. P & P
Burlington Ind.
Bemis Bros Bag

25/31/I DWNK
H-180XY
11-65
H-80

4.3

18.7.

7~0

23.5

it.%
*i
s •
-•

zo.3z

Illustration l?

MACHIRB.PmFORJUJOE REPORT

------

Week Ended

MA.OBI HE

I

STANDARD HOURS !ACTUAL HOURS

PERFOIUfABCE

:/Fl Waxer
fa Presa
#3 Llminator

#4 Lamina.tor
/JO Sheeter

#6

taminator

#1 Slitter-Rewinder
#2 Rewinder

#1 Cuffer
TOfAL PLANT

co

(J1

graph for each machine plotting the efficiencies week by
week is prepared for each of these persons.
a

~raph

showing the totnl plant efficiency.

There is also
This is in-

tended to provide as soon as possible information of trouble
which would be reflected in lower efficiencies.

It is at

this point that the exception situation can be seen.

If all

machines are producing at their average efficiencies, no
specific action would be necessary.

The sudden change of

efficiencies, or the exception from the normal,. would
require that an investigation be made to determine the reason for the deviation.

The cost department would work with

the supervisory personnel in this study to see if higher
efficiencies were justified or the result of faulty reporting.

They would try to pin point any trouble area so that

corrective action can be taken if necessary.
hours are computed in one

operation~

The standard

but it is possible to

separate them into the component parts representing those
operations for which standards have been determined.
ing to Illustration

15~

Refer-

it will be noted that 2.4 standard

hours were allowed for the order.

These hours could be

broken down in the following manner:
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Operation

Set-Up Machine
Run The Material
Change Paper Rolls
Change Foil Rolls
Totals

Hours/
MSF

Square
Feet

Standard
Hours

.0120
.0105

.ooos
.ooos

l00,390
100,390
100,390
l00,390

.....:..2..2

.0235

100,390

2.10

1.2
1.1

.os

Information concerning actual times involved can be broken
down into the first two classifications only, but comparisons can be made in these areas to determine the trouble.
Even without actual measurements in the latter two sections,
the time allowed fol' these is minor.
The Product Cost Sheet is not completed by computing
actual costs for the job except when requested for a special
purpose.

This has been done to determine the total profit

made on a particular item, or to check the estimate made in
pricing with actual performance in the plant for new products~

Again, the reader can see that this system is

intended to provide complete actual information when needed•
but it is the exception when this is done.

II.

MATERIAL STANDARDS PERFORMANCE

Standard raw materials to be.used in producing the
orders aud the manner in Wiich they were computed has been
discussed.

it will be recalled that there was added to the

quantity needed a per cent for mounted waste and bare scrap.

A separate measurement of the accuracy of these figures is
not possible, since it is not practical to separate the
waste material by jobs.

There are two methods that can be

used in verifying the excess waste over standard waste.

The

first method is that of determining the total plant waste
for an accounting period (four weeks).

This is done by

comparing the standard raw material cost with the actual
cost of the raw material used during the period.

The manner

of determining the standard raw material cost will be explained in a later section of this chapter.

The comparison

can be made after financial statements have been prepared
and actual usage determined.
A second method is that of computing actual waste for
each job from information on the production reports.

It is

generally possible to follow the flow of material from the
point of input on the first machine to the point of shipping
the finished goods.

By measuring the difference between the

quantity put on a machine and that removed after processing.
an actual quantity of waste can be determined.

By dividing

the quantity waBted by the quantity of input, a per cent of
waste can be computed.

The accuracy of this computation is

determined directly by the care exerted in recording the

inf orm.ation on the production reports.

It is generally

necessary to convert one of the figures to be used since the
input is measured in pounds and the output is expressed in
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linear feet.

This conversion produces very few problems,

since there are available laboratory reports giving the
actual basis weight of the materials used.

To illustrate

the computations, assume the product run was Hybar 80, which
is two sheets of thirty pound paper wax laminated together.
The input was 120,000 pounds of paper, seventy-two inches
wide.

The output was 850,000 linear feet.

Either pounds,

linear feet, or square feet could be used to determine the
waste as shown below.
Table 3

WASTE COMPUTED IN POUNDS
:Input
Output
(850 1 000 LF x Z sheets x 6 ft • 10,200 1 000 SF)
(10 1 200 1 000 SF x 10 lbs • 102 1 000 lbs
)
(Paper is 30 lbs/rm ~ 3 - 10 lbs/MSF
)
Pounds of Wasted Material

120,000
102,000

18,000

Per Cent of Waste
(18,ooo ;. i20,ooo lbs)

Table 4

WASTE COMPUTED IN SQUARE FEBT
input
(120 1 000 lbs
Output

~

12,000,000
10 'lbs/MSF - 12 1 000 1 000 SF)

Square Feet of Wasted Material
Per Cent of Waste
(1,800 1 000 SF ~ 12,000 1 000 SF)

10.200,000
1,800,000

100

Table 5

WASTE COMPUTED IN LINEAR FEET
Input
(120,000 lbs ~ 10 lbs /MSF - 12,000,000 SF)
(12 1 000,000 SF f 6 ft - 2 1 000,000 LF
)
Output
(850,000 LF x 2 sheets • 1 1 700 1 000 LF)
Linear Feet of Wasted Material

2,000,000
1,700,000

300,000

Per Cent of Waste
(300,000 LF

f

2 1 000 1 000 LF)

Thus it can be seen that the quantity of waste and
per cent of waste will remain the same regardless of the
measuring unit.

The units most frequently used are square

feet or pounds.

III.

BUDGETARY CONTROL

Having seen the controls which are used to measure
the manufacturing operations and the use of raw materials,
the next step is that of examining the method used in controlling expenses.

This is accomplished through the use of

a budget which is the listing of all estimated expenses for
a period of time (four weeks) and a pre-determined amount
that should be spent for each of them.

The budget h3s been

divided according to the purposes for which the expenses
have been incurred into the following sections:

(1) manu-

facturing expense, (2) selling expense and (3) administra-·
tive expense.

To exert effective control and establish
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accountabi1ity, the person responsible should assist in
making the budget for his department.
Xn addition to their division according to purpose,
expenses can be further classified by their relationship to
the level of praduction as being either fixed or variable.
Those

~xpenses

which do not vary widely as the business

activity changes are considered fixed.

The variable ex-

pensfts• on the other hand, are those that will fluctuate
somewhat in·a direct relationship with the level of production.

The nature of the expense will generally determine

the method selected for their control.

Fixed expenses which

remain fairly constant for a period of time can easily be
measured with a fixed budget.

This is a budget where the

amount of expenses remains unchanged until it is revised.
The sel1ing expenses and administrative expenses
this classification.

fi~

into

The variable expenses present more of

a problem, however. and a means must be devised whereby the

manufacturing aetiYity level of the accounting period can be
reflected in the amounts to be included in the budget.

This

can be accomplished with the use of a flexible budget. one
in which the amount of expenses has been adjusted.

The

manufacturing expenses of this organization are measured by
this type of flexible budget.

The following discussion will

indicate the difference between these two types of budgets
and the operation of each.
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Manufacturing Expense Budget •. This budget includes
all items of expense relating to the operation of the plant.
Other companies may have a separate budget for direct labor,
but here it is included in this

manufactu~ing

budget •. It

has been previously explained that the same result can be
obtained with less clerical work by having it in this
manner.

The manufacturing expenses are charged to the pro-

ducts on a machine hour basis, and this method is also equitable in charging the direct labor.
This budget will be influenced by the anticipated
level of production for the following six months.

Analyzing

sales forecasts for this period will assist in making this
determination.

Once the budget of production hours has been

made, work can begin on the items of expense included in the
base budget.
Manufacturing

~

Budget.

The amount of each ex-

pense item included in this base budget is that needed to
operate the plant for the number of budgeted production
hours in a four week period.

It is prepared with the ·co-

operation and assistance of the Plant Manager.

The variable

expenses of this budget wil1 be adjusted as the production
increases or decreases from the budgeted hours and combined
with the fixed expenses becomes the manufacturing activity
budget.

The individual items of expense are reviewed and

revised if necessary twice a year.
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The first step in preparing the budget is that of
listing the individual items of expense and the amounts to
be included for each..

This determination would be made by

computing fixed expenses which can be fairly accurately measured from information available.

Salaries can be estimated

closely, depreciation can be computed in the plant equipment
ledger, rent can be ascertained from leases, and so on.

The

variable expenses are determined after consideration has
been given to past performance, hours involved, and possible
economies that may be made.

Certain expenses will not fit

into these two classifications exactly, but must be allocated between both of them.

Known as semi-variable ex-

penses, they tend to fluctuate with production after a
provision has been made for a minimum amount which must be
spent regardless of activity.

These would include such

expenses as utilities and machinery and equipment repairs.
The division between the two groups has been estimated.
After the expenses have been classified• the amounts are
added and the base budget is complete.

In illustration 18

the reader may see this and.the manner of spreading these
estimated expenses to the various machines to determine the
burden rates.
There are five bases used to allocate the expenses to
the different machines.

The amount of direct labor to be

included in the budget was determined by adding the amounts

Illustration 18
MAHlJFACTUR.IN'~

BAS'S BtrOOm'

ESTIMATED PRODUCtION HOURS
FIXED

EXPENSESs

Direct Labor
Indireot Labor
Salaries .. 3rtperv1s1on

(L)
(L)

c-)
.L,,

Salaries - Quality Control

(1)

Wages ... Maintenanoe

(1)
(2)
{L)
(D)
(1)
(D)
(2)
(1)
(D)
(1)
(D)
(L)
(1)

Wages - Shipping & ReoeiT1ng
Holiday & Vaoation Acorl.\Al
Depreoia.tion
Faotory Supplies
Insuro.noe

Litt Ttuok Expense
Miscellaneous Expense
Rent - Plant &

EquiplT~ent

Repairs
Taxes - G·eneral

Taxes·- Payroll
Tools

Truck Kxpens e

Utilities
TOTALS

p>
,3)

'

320 Hrs.

-rr"2

Slitter

-

TOTAL

• 18 720

~ lS 720

$ 2 670

9 000

9 000

10 100
2 100

l 240
l 490
275

6 600

1 100

4 650

850

2 250
6 000
2 soo
600

310
1 175

10 100
2 100

5 500
4 650
2 250
6 000

2 300
600
875

460

t

1 320
260.

365
295
650
300
65

320

120
160

875
460

2 450

l 175

5 240

546

60
300

3 500

4 500

1·350

475

90

2 075

450
2 076

5 240

l 000

320 Hrs.
VARIABLE

460

65

150
420

150

30

420

36

50
270
10
30

l 400

2 850

4 250

660

S25

l~

• 50 500

i 79 640

t 29

Fixed E7.penae per Machine Hour
Variable Expense per Machine Hour
Total E:xpense per Uaohine Hour
Distribution Rations
(1) 3-3-1-4-1·1-l-.5-.6
( L) D1reot Labor
(2) l·l-l-1-.5-1-0-0-0
(D) Dopreoiation

285

t

12 110

~

8 400

* 14.24
25.48

~

9.Bl
16.44

3

$

2s.2s

39.72

(3) 2-2-1-2-2-1-1-1-1

....0

~
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computed for each machine.

The number of production hours

estimated was multiplied by the combined hourly rate including shift differential of jobs involved on the machine.

The

following computation for one machine will illustrate the
manner in which it ttas accomplished:
Number of Estimated Production Hours - No. 2 Machine
First Shif't:
Operator
Helper

160 hrs x $ 4.57 = $ 731.20

Second Shift:
Operator
Helper

160 hrs x $ 4.65
160 hrs x $ 3.46

160 hrs x $ 3.38

Total

-

540.80

--

320

$ 1 272.00

$ 744.00

553.60

i

1

297.60

2

562.60

Direct labor has been computed for each machine and no other
allocation is necessary.

Depreciation is the second method

used f:or the allocation.

The cost of' each machine was

listed and a ratio to the total was

computed~

and this

determined the per cent of the total depreciation that was
to be assumed by that machine.

The other bases are composed

of arbitrarily assigned ratios between machines and certain
expenses are spread on these bases.

Of course- those that

have some relationship to the direct labor or depreciation
are allocated in the same manner as these two items were.
These allocation methods or bases may also be seen in
Illustration 18.
After all the expenses have been assigned to the
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machines, the total is divided by the anticipated production
hours to arrive at an estimated cost per hour.

This is

known as the machine hour burden rate and would be used in
all the computations requiring this until conditions changed
which would necessitate a revision in either the hours or
base budget amount.
Having completed the work of preparing a manufacturing base budget and allocating these expenses rateable to
the machines, the next step comes at the end of an accounting period.

When the production hours have been accumulated

for the period, it is now necessary to adjust the base
budget into a manufacturing activity budget by which the
actual expenses will be evaluated.
Manufacturing Activity Budget.

The adjustment neces-

sary to produce the manufacturing activity budget is that of
adjusting the variable expenses in the base budget by the
activity on each machine.

To accomplish this result the

actual hours operated by each machine for a four week period
are totaled.

This information is available from the cost

department work sheet which is used in computing the weekly
machine efficiencies.

A per cent of activity can be deter-

mined by dividing the budgeted production hours into the.
actual machine hours.

The per cent of activity for one

machine would be multiplied by the variable expenses in the
base budget allocated to that machine in order to compute
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the allowable expenses for the period.

The reader can see

that there will be a different per cent of activity for each
machine.
The total manufacturing activity budget can be completed with a few hours work following the form shown in
Illustration 19.

This form is one that can be used for sev-

eral .periods until there is a change in the base budget.
The total amount of the activity budget can be computed as
soon as the period has ended and the number of machine hours
for the last week accumulated.

The hours for the previous

weeks were totaled when the machine efficiency computations
were made.

The use of this advance information will be ·

noted later in the discussion of estimating income.
Having the activity budget

totaled~

the next problem

is that of determining the amounts for the individual
expense items.

The procedure employed for this determin-

ation is that of computing an activity budget for each
machine including fixed expenses.

This is accomplished by

listing on a separate sheet for each machine both the fixed
and variable expenses allocated to it.

The variable ex-

penses are adjusted by the per cent of activity while the
fixed expenses remain unchanged.

Totaling these amounts

will produce an activity budget for one machine.

Taking

each item of expense and adding the amounts allowed in each
machine budget will produce the total amount to be included

108

I llustrat1.on 19
MANUFACTURING ACTIVITY BUDGET
BY MACHINES

ACCOUNTING PERIODS

10-14-63/11-10-63
Variable

Machines

#1

Bud~et

•

Per Cent
Aotivitz

Adjusted
Variable
Bud~et

•

i1-11-s3L12-a/ss
Per Cent
Aotivitz

Adjusted
Variable
Bud~et

•

8 034

106.25

6 509

87.19

127.81

7 627

124.84

7 646

8 682

77.03

6 611

47.34

4 063

:fj6

4 998

117.60

5 873

112.92

5 644

16

5 236

203.28

10 644

151.88

1 962

Slit'ter

5 260

111.09

5 843

91.25

4 800

le Rewinder

1 506

144.64

2 178

141.07

2 125

Curter

2 466

206.25

5 086

163.91

4 042

8 175

98.28

8 153

79.84

#3

6 124

#4

#2

8 686
7 109

TO?AL VARIABLE
EXPENSES

• 50 600

• 58 605

• 52 066

FIXED EXPENSES

29 140

29 140

29 140

TOTAL ACTIVITY
BUDGE'!'

• 19 640

• 87 745

• 81 206
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in the total plant activity budget.

The following infor-

mation will indicate the manner of accumulating the figures
for direct labor:
MACHINE
1
2

3
4

s

6
Slitter
Rewinder
Cuffer
Total

AMOUNT
$

2 732
2 242
3 130
1 218
2 166

3 81()

2 232

768
l 774
$ 20 072

The figure of $ 20,072 would be included on a summary sheet
as the amount to be allowed for direct labor for the period.
This process would be repeated for each item in the base
budget until the total activity budget had been determined.
If each computation has been done correctly, this total
amount will be the same as that which was computed for the
total budget shown in Illustration 19.
This, then, is the manufacturing activity budget to
which the actual expenses will be compared.

The reader has

been shown the method by which the variable expenses have
been adjusted from the amounts sho'WD in the manufacturing
base budget so that they reflect the level of production.
Expense items that exceed the budgeted amounts are investigated to determine the reason for the excess amount being
spent.
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. Selling Expense Budget.

Those items of expense which

are related directly with the selling activities are grouped
together in a selling expense budget.

Some companies may

need a flexible budget if the level of their expenses can be
related to a particular sales volume.

With the exception of

one expense (commissions), the selling expenses of this
company are of a fixed nature and are controlled by a fixed
budget.

Since the manner of computing the commissions

earned is directly measurable with the volume of sales, this
one item in the budget is determined by that level.

The

complete list of expenses and the amounts provided for each
are given in Illustration 20.
There is one item of expense that does not appear and
the reader may consider this a serious omission from the
sellins expenses.

Advertising is not done in the same man-

ner as in many other business organizations.

Due to the

nature of the products manufactured and its position of an
intermediate converter. the management does not f'eel that
much benefit would be derived from advertising in the general sense.

They have relied entirely on the personal

contacts of the salesmen and minimum listings in trade
publications.

Since the latter are generally prepared

without charge$ no provision is made for this expense item
usually found in the selling budget.
Administrative Expense Budget.

The remaining
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Illustration 20

SELLING EXPENSE BUDGET
For the Four Week Period
Salaries

Automobile expense
Conventions and meetings
Entertainment
Insurance - general
)liscellaneous expense
Office supplies
Rent
Taxes - payroll
Telephone and telegraph
Traveling expenses
Warehousing and storage
Total Fixed Expenses

$

6 250
350
150
140

65
160

80

190
220

1 zso
1 400
50

$ 10 335

Commissions (3% net sales)

TOTAL SELLING EXPENSE BUDGET

$ 10 335
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expenses which are not included in one of the preceeding
groups are general in nature and are considered separately
in the administrative expense budget.

They cannot be iden-

tified with the manufacturing or selling activities but are
related to the necessary administrative activity.

Since

they tend to remain fairly constant regardless of the production and sales volume, they are considered as fixed
expenses and controlled with a fixed budget.

The expenses

are listed and amounts shown in Xllustration 21.
Estimating Zncome.

After the budget has been pre-

pared, the comparison ot the actual expenses with it must
wait until the records are closed and balanced for an
accounting period.

This process will take at least two or

possibly three weeks after the close of the period.

Is this

the earliest time that any indication of the results may be
had?

Of course, the sooner this type of information is

available, the faster corrective action can be taken when
necessary.

A method of estimating the operating income has

been developed which utilizes information made available
with this standard cost

sys~em.

The data used for this

estimating are available within two or three days after the
period closes, and the computation is made then.
This begins with the amount of sales and standard

cost of products so1d which is secured from the Product
Profitability Statement to be discussed later in Chapter Vi.
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I11ustration 21

ADMINISTRATIVE EXPENSE BUDGET
For the Four Week Period
Salaries - office
Salaries - executives
Automobile expense
Contributions
Depreciation Furniture and equipment
Automobile
Directors' fees
Dues and subscriptions
Entertaining
Insurance General
Employees' Group hospitalization
Life
interest on loans
Miscellaneous expenses
Office supplies and postage
Professional services
Repairs - office equipment

$

6 000
4 000

190
260

170
100
140
320
70
65
2 400

205
3 450
500

330
1 110
85

Taxes -

General
Payroll
Telephone and telegraph
Traveling expenses

TOTAL ADMINISTRATIVE EXPENSE BUDGET

400
300

940

1 225

!

22 260
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The difference between these two figures is known as the
standard margin.

From this can be deducted the manufactur-

ing variations and other expenses to arrive at an estimated
operating income.

The reader can follow this discussion by

referring to Illustration 22, and the methods used in making
this determination.
The gross sales shown on this statement are the same
as those recorded in the general ledger and reported in the
Comparative Operating Statement prepared later.

The stand-

ard cost of products sold includes the total standard unit
cost multiplied by the quantity sold.

A standard margin is

produced by subtracting the latter figure from the gross
sales. · At this

point~

it is necessary to give recognition

to the fact that 100 per cent efficiency cannot be attained
by the machines.

If this is true, then this inefficiency is

a cost which must be considered.

If the average plant effi-

ciency for the period was 85 per cent, then it is assumed
that this per cent of the manufacturing activity budget has
been included in the standard cost of products sold, or the
$ 69,.025 shown on the statement.

The balance of $ 12 1 181

represents the cost of inefficiency.

This cost and other

variations and expenses must be deducted from the standard
margin to estimate the operating income.

No pruvision has

been made in the standard cost for the excess by which the
actual manufacturing expenses exceeded the activity budget.

115

Illustration 22

ESTIMATED OPERATING INCOME
For the Four Week Period Ended December 8, 1963

ESTIMATE
OVER

ESTIMATE
GROSS SALES
STANDARD COST

$ 584 395

STANDARD MARGIN

$ 106 564

477 831

Less Variationss
Manufacturing Activity
Budget

Less 85% Efficiency
Inefficiency Cost
Excess Waste @ 5%
Freight on Sales
Selling Expense Budget
Administrative Expense

$
$

12 181
20 440
7 soo

27 611

Budget

21 2.70
l 000

Returns and Allowances
Budget Variations

TOTAL EXPENSES AND
VARIATIONS

81 206
025

62

4 000
$

94 002.

ESTIMATED OPERATING INCOME $

12 562

ACTUAL

{UNDER)
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The raw material costs will also exceed the amount allowed
as standard waste due to the tightness of the standards.

In

measuring the amount of this excess waste, it is necessary
that an assumption be made.

It is assumed that the standard

raw material cost can be determined by subtracting the
amount of activity budget at the achieved level of efficiency from the standard cost of products sold.

Comparing

this difference with the actual raw material usage will show
the excess waste.

If this variation is observed for several

periods, a fairly constant per cent of excess waste will be
noted, and it is this per cent which is used in making the
estimate.
There are other expenses which must be deducted from
the standard margin to determine the estimated operating
income.

They are freight on sales, selling and administra-

tive expenses. and sales returns and allowances.

Reasonable

accurate amounts can be determined for these expenses using
budgeted and estimated figures as guides.
Comparative Operating Statement.

Measuring the pro-

gress of the company financially is done by means of the
Comparative Operating Statement prepared for management for
each four week period.

Estimating the income as described

in the previous section can be completed in approximately
four days after the close of the accounting period.

It will

take about two weeks to be able to check the accuracy of
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this estimate when the operating statement is completed.
All books of original entry must be

posted to the general ledger.

balanced~

closed and

When this has been balanced

and the inventory listed and totaled, all the information is

available to prepaN,t the statement.

Brief consideration should be given to the method of
inventory valuation.

The inventory used for this determin-

ation is divided into three sections which were considered
in Chapter ll.

The raw materials are valued at the lower of

cost or market, following the traditional valuation pattern.
The material in progress and finished goods inventories are
valued at standard cost.

Using this method of valuation is

based on the assumption that any excess waste over that
allowed in the standards represents a period cost and should
not be carried forward into another period through the
inventory.

The same situation exists concerning the ineffi-

cient manufacturing costs which are considered an expense in
the period they occur as "time• costs.

This position has

been defended on the grounds that they both are costs which
were created when the manufacturing process occurred, but
did not add value to the goods which are .available ror sale
to customers.

These standard costs represent what the mate-

rials should cost anti the ref ore, is the a_mount that should
be matched with the revenue when the sale is made.

The Comparative Operating Statement is composed of
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three schedules listing the actual expenses of the current
four week period divided into groups previously discussed.
These are compared with the budgeted amount for each item.
Both actual and budgeted figures are accwnulated for the
current year so that progress in this period may be measured.

This is accomplished by adding the current period

figures to the cumulative amounts of the prior period.

The

expense groups are combined and compared with their budget
in total on a summary sheet.

Included also on this sheet is

a computation of the actual gross margin.
may bo seen in Illustrations

23~

These schedules

24. 25 and 26.

It will be

noted that these and all other statements and budget computations have been prepared with amounts rounded off to the
nearest dollar.

This has been done to speed t11eir prepara-

tion. and the loss in accuracy is very slight.
Full financial statements are prepared every third
accounting period

w~ich

include the balance sheet and income

statement with supporting expense schedules.

They are pre-

sented in the traditional form usually expected by readers
of these statements.

No budgetary comparison is given, but

expenses are grouped into the same divisions as
presented.

prev~ously

These statements are prepared and used for dis-

tribution to interested parties outside the company as well
as internally by management.
Conclusion.

This completes the discussion of the

Illustration 23
OOllP.ARATIVE OPERATIHO STATEMENT

·For-the.Foul' Week Period Ended Deoember

a.

1963
SCHEDULE 1

TBIMY•SIX WEEKS
ACCUMULATh"D YEAR TO DATE

FOUR WEEK PERI OD

ACTUAL
SALES

Total

Inventory-Close
· Coat ot Sales
GROSS MARGIN
MANUFACT'ORIHG EXPENSE

I
•

.• 575 85§
• 125 750

458 309

I 142 s2!
•

86 302
29 371
21 270

Oflml DEDUCTIONS

t

6 732

44 714

4

815 940

ll2

300

150 725

26% of Bet Sales
• 81 206
• 5 096
27 611

22 260

I isi q7z

I 8 61! 955
I 1 203 985
• 750 3l0

(990)
950

I 6 8\§

26

203 861

l 7(!J)

3 100
(2 050)

OTHER INCOME

VARI.AllCE

3 650 280
' 3 762 680

' 584 059

160 725
' 433 33i

BUDGET

ACTUAL
• 4 860 664

8 536

SELLING EXPENSE
.ADMINISTRATIVE EXPENSE
950
RETURNS & ALLOWANCES
OPERATING EXPENSES
t 137 893
OPERATING PROFIT
•
4 632

IE'l INCOME

VARIANCE

• 684 395

Lesa Fre1ght Out
Bet Sales
Inventory-Opening .
Purohaaee

BUDGF:f

203 320
6 000

• l l63 491
'
40 494

of Net Sales
704 516
45 794
203 490
201 640

' l

l09 546

371
l 180
6 000
' 63 945

35 250

(20 200)

1.1% ot Net Sales

•

55 644

1.2" ot let Salea

Illustration 24
COMPARATIVE OPE.RATING STATEMENT

For the Four Week Period Ended December

a.

1963

SCHEDULE 2
THIRTY-SIX WEEKS

FOUR WEEK PERIOD

MAIUFACTURING ItU>ENSE1

ACTUAL

BUDGET

Direct Labor
• 23 690 • 20 072
lndireot Labor
9 654
7 260
10 100
11 312
Salaries - Supervision
2 100
Salaries - Quality. Control
2 092
4
444
5
144
Wages - Maintenance
4 860
Wages - Shipping & Receiving
3 858
Holiday and Vacation Accrual
2 250
2 250
Depreciation
6 000
6 000
Factory Suppliee
2 362
2 462
Insurance • General
600
600
Litt Truck Expense
1 192
902
Miscellaneous Expense
1 028
490
6 240
Rent - Plant & Equipment
5 240
Repairs
9 870
4 247
450
440
Taxes - General
l 540
l 724
Taxes - Payroll
92
140
Tools
Truck Expense
496
388
utilities
4 393
2 536
TOTAL MANUFACTURING EXPENSE

• 86 302

• 81 206

ACCUMULATED YEAR TO DATE

VARIANCE

•

3 618

(2 394)

l 212
(8)
(700)
(992)

(100)
290

538
5 653
(10)

(184)
(48)
108
(1 887}

•

8 096

ACTUAL

BUDGET

VARIANCE

• 226 200
72 672

• 198 592

• 27 608

(2 724)

90 942

75 396
90 900

21 676

21 740

'47 738

40 744

(64)
6 994
1 326

39
20
54
20
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260
000
294

5 024
1 416

37 792 .

42

20 250
54 000

21 168
6 350
4 856

(872)
(326)
2 620
(80)
2 300

4 238

4 318

25 140

22 840

47 452
3 954
22 094

37 626
4 060

9 826
(96)

19 494

2 600

1 118

2 038

3 778

42 146

3 422
39 942

2 204

• 750 310

• 704 516

• 45 794

(920)
366

....
~

Illustration 25
OOMP.AIW.'IVE OPERATING STATEMENT

For the Four Week Period Ended Deoember

a.

1968
SCHEDULE S

THIR'l'Y•SIX WEEKS
ACCUJroLATED YEAR TO DATE

FOUR WEEK PERIOD

SELLING EXPEHSEs
Salaries
Commissions
Automobile E:xpense
Conventions &Meeting•
Entertainment
Insurance - General
Kisoellaneoua Expense
Of rice Supplies
Rent
Tues • Payroll
Telephone &Telegraph
!raveling Expense
Outside Warehousing
TOTAL SELLING EXPENSE

ACTUAL

•

6 260
17 833
260

500
65

BUDGET

•

6 250

17 276
350

VARIANOE

•

567

(90~

(150
360

150
140
65

160
80
190

(160)
(30)
(6)

220

(220}

1 416
2 672
140

l 280
1 400
60

136
1 272

• 29 371

t 21 611

60

185

•

ACTUAL

•s

66 210
107 006
328
238

1 748
575

BUDGET

•

66
110
3
1
1

210
702
060
350
226

•

(3 696)
268
{1 112)
523

575

1 436

1 440

648

740

1 670
140

1 998

(4)
(92)

l 670

90

18 218
566

11 460
12 620
450

1 760

• 203 861

• 203 490

12 078

VAR IA.NOE

(1 858)
628
5 698
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t

371
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budgetary control over the operations of Hamilton Manufacturing Company.

To review briefly, there is a flexible

manufacturing budget by which the expenses of the plant are
evaluated; fixed budgets by which the selling and administrative expenses are measured.

Provision has been made for

estimating income before completion of the Comparative Operating Statement by determining the variations from a standard

mar~in.

The budget comparisons are combined in tho

Comparative Operating Statement
accounting period.

pt'•epa1~cd

for rnanagemont each

Complete financial statements are pre-

pared every third period.

At the end of tho fiscal year.

there is an independent audit conducted by a certified
public accounting firm.

CHAPTER VI
COST DATA AND SALES
In the previous chapter the budgetary controls used
to evaluate and control the expenses for a four week period
were discussed.

The effectiveness of the controls was re-

ported to manageinent through the Comparative Operating
State111ent which was considered.

vestigated now.

Gross sales are to be in-

They are used to control the product mix

and have an effect

011

the gross margin.

This particular

system was designed to provide management with an additional
tool by which decisions relating to sales and pricing policies could be made.

rhis method also gives information con-

cerning the contributive margin of each product class to the
overhead expenses.
the Product

All this information is consolidated on

P~ofitability

I.

Statement

PRODUCT PROFITABILITY STATEMENT

Actu3l or historical product costs will vary with
each produc·tion run.

The manufacturing efficiency and costs

for a product may be very good for one production run. but
very unfavorable the next time it is produced.

Measuring

the re lati ve profitability of two or more products is very
difficult with each product experiencing the same fluctuation.

Can meaningful figures be produced by comparing the
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results of a very good run for one product with a poor run
of another product?

Obviously, any information secured from

this situation would not be very useful in evaluating either
product.
The problem of fluctuating costs can be overcome,
however, if the same measurement is applied to each product.
The standard cost of each product would accomplish this purpose.

In this manner the same yardstick--standard cost--

would be applied to each product.

This eliminates the pro-

blem of measuring the fluctuations of cost between production runs which are known to occur for all products.

The

manner of computing standard costs for the various products
has been presented in this paper and was illustrated in the
Product Cost Sheet shown on page

87.

The information re-

lated to sales and standard costs is accumulated and
reported on the Product Profitability Statement shown in
Illustration 27.

The process of developing this data and

the use of this statement will be considered.
Sales Classification.

The first step in analyzing

sales is to determine the divisions into which the sales are
to be c1assified.

The products were studied as to the na-

ture of the various manufacturing processes required as well
as

the type of material to be used.

sidering the processes, of

course~

The reason for conwas that there should be

a larger margin for the products that required more

Illustration 27
PRODUCT PROFITABILITY STATEMENT

for the Four Week Period Ended December 8, 1963
Standard

·Salee

Quant1tz

I. FOIL LAMINATIONS t
ll•Poil/NK

·

12•Fo11/Bl K & Tissue
13·Retleoto 'Wall
14-Foil/Board - Rolla
15•Foil/Board - Sheet•
18-Colored Foil/Paper & Board
Total a
II. WAXED FRODUCTSa

2l•Bl & Semi•Bl I • Rolls
22-Bl & Sem1•Bl K - Sheets
23•Matural Kratt - Rolls
24-Natural Kratt - Sheets .
26•Hyba.:r 66 through Hyba:r 90X
26-Hybar 105 through Bybar 299
27-others

Totals
GRAM> TOTALS

Coat

Amount

Per Cent ot

Mar15in
Amount

~

Salea Margin

SF
29 764 993
6 233 116

• 311 657 • 260 193
36 057

31 961

485 600

5 961

5 017

191 858
16 690
38 325

3 799

8 488

2 104

l 169

812
1 147

36 721 142 • 380 757

• 292 625

PO'OHDS
2 848

78 977

92 910
9 240
. 86 639
218 003

132 690

•

1 168 t
29 863

956
24 369

33 953
4 325

27 093

32 901

25 516

82 400

66 227

39 038

37 892

• 477 831

61 464 24.6 53.33 52.36
6.69
6.17
'090 11.3
9« 15.8 i.02 1.05
311
e.2 .65 .73
.20

.11
.24

68 123 18.9 61.73

61.24

l 292
22

•
•

3 154

621 307 • 223 648 • 185 207
• 584 395

•

•

6.1
1.9

-

.36

-

212
6 494

6
1
7
16
1

18.2
18.4
20.2

.20
5.11
6.81

17.2
-

.20
5.11
6.67
·66
5.34
13.86
7.93

38.27

38.76

860
171 21.1
.75
386 22.4 6.63
113 19.6 14.10
146 2.9 6.68

38 441

• 106 564

.....

N

m
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processing than other products.

The other major item that

affects the selling price is the cost of the raw materials
used for the job.

It was felt that consideration of these

two factors would group together similar products.

Then the

margin for the group would represent or be in line with the
individual products.

This division by materials and

ceases can be seen by examining illustration 27.

pro~

The two

major divisions which were selected represent the two processes perfonned here in the converting operation.
the processes of laminating and waxing.

They are

It should be noted,

however, that in the latter division there is also included
the operation known as wax

laminating~

which is the joining

of two materials by using wax as the adhesive.
This division of sales should be done by any method
that will produce the information needed by management.
Perhaps for some industries a product division would be
best.
quate.

Other concerns may find a customer break-down adeThe primary requirement in making the division is to

be able to identify those products or groups of products
which are making a contribution to the profit of a company
and those that are not.
Accumulating~.

The original data for this Pro-

duct Profitability Statement is accumulated by the billing
department as the invoices are prepared for mailing to customers.

Each invoice is recorded in a special sales
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register which is a looseleaf book composed of specially
designed sheets.

There is space for information relating to

the date. customer, docket number, product, quantity shipped,
amount of sales and amount of standard cost.

To the right

of this there are thirteen pairs of columns to provide sales
and standard cost data for each classification shown on the
statement.

The figures on the sheet will balance when the

totals of the individual columns are cross-footed to the
amount shown in the total sales and standard cost columns.
The columns are totaled and balanced each week and the previous week's figures are added to the current week's totals.
In this manner. the information is available not only for
the current week, but also for the current four week period
to date.

A copy of part of this sheet (through the total

sales column) is provided each week for the President, Vice
President (SaleF.i) and the Plant Manager so that performance
in the period may be evaluated.
Sales.

The sales are recorded directly from the in-

voice at the time of billing.

This in¥orm.ation is accumu-

lated independently of that used to make entries in the
books of original entry. although the figures are tied in
betore the job is completed.

Therefore, the amount of sales

shown on this statement would agree with those recorded in
the general ledger and z-eported on the Comparative Operating
Statement.

It can be seen that these are actual

sales~

but
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this cost system treats them as standard sales.

This is

possible because each product is priced individually for
custom manufacturing.

In this situation the actual sales

are the standard sales.

Studying these figures will indi-

cate the relative importance of the various classifications
of sales.
Standard

~·

The total standard cost for an order

is the result of multiplying the standard unit cost by the
total quantity shipped.

This standard unit cost is secured

from the Product Cost Sheet which was prepared when the
order was received.
mulated in the same

The standard cost information is accumann~r

and at the same time as the sales

previou$ly discussed.
Standard Margin.

The difference between the amount

of sales and the standard cost is the standard margin.

The

amount ot margin is computed by subtracting the standard
cost from the sales.

This will indicate the amount avail-

able from each sales division to cover selling and administrative expenses plus a profit.

While this will indicate

that there will or will not be sufficient margin to cover
these items, the amount of margin will not indicate which
product is more profitable.

It is necessary to compute a

per cent of standard margin to make this determination.
This figure can be produced by dividing the standard margin
by the sales.

Then the various groups can be compared to
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determine which are producing a higher per cent of margin
than the other.

The profitability of sales must be inter-

preted by considering several interrelated factors.
would

includ~

These

the volume of sales, the cost of the products

and the margin.

The higher margin products would generally

be considered to be more profitable since more of the gross
sales is retained in the margin figure, but this position
may be modified by the other related factors.

The reader

can see in Illustration 27 that the per cents of standard
margin do vary widely from 1.9 per cent to 27.1 per cent.
One important fact should be noted here.

This standard

margin represents the absolute maximum margin that is possible to earn unless the machines perform at or above 100

per cent efficiency.

The actual margin from each division

would be less than that shown depending on the manufacturing
efficiency.

Therefore, if there is insufficient standard

margin to make a product profitable, it is not likely that
actual production will change the situation.

The amount and

per cent of standard margin for a particular order can be
computed from information in the special sales

f.!!.£

~

S!f.

Sales .!.!!!!, Margin.

register~

The information con-

tained in this statement also includes the per cent of total
sales and margin by product lines.

This is computed by

dividing the total sales into the sales of the various
classifications.

The same procedure is followed for the
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margin computation.

This information portrays in a striking

form the composition of these two classes of sales.

Related

directly to the dollar volume of sales and standard margin,
one is able to say, for example, that 53.33 per cent of the
sales

prod\lce~
~

.Qf

52.36 per cent of the margin.
~

Statement.

The information secured from

this statement is used by management to determine which
items should be restudied.

It may be possible to raise the

selling price or use a lower cost raw material in order to
raise the margin.

Consideration should also be given to the

means by which the manufacturing operation can become more
efficient.

When it has been decided that none of these

actions can be accomplished 1 it may be necessary to discontinue or at least discourage the product.

It is not always

possible to eliminate an unprofitable item.

A customer may

be purchasing another very profitable product and desires
that the same supplier furnish both products-

At least the

action is taken with full knowledge that one item is
unprofitable.
I.n the previous chapter,. the procedure for estimating
income was explained.

It is from·this statement that most

of the information is secured.

The sales and standard cost

of sales are the starting point for that computation.

The

sales figure can be available when the last invoice is
written, recorded, and the columns totaled.

The standard
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cost can be ready at the same time, since this was computed
when the order was processed.

The speed with which this can

be completed makes this a useful tool in providing management with reasonably accurate information in a short time.

II.

PRICING Wl:TH COST DATA

Hamilton Manufacturing Company is a custom manufacturer. and it is necessary that they price their goods before the manufacturing process takes place.
puts them in a very vulnerable position.

This situation

A mistake made

here can seldom be corrected for the first order, and only
makes the sales department more cautious on repeat orders.
Therefore, any cost system which can accurately estimate
cost the first time is a useful tool of management for
pricing purposes.
Pricing Prior

~

Standard

~·

The manner of

pricing products prior to instituting this standard cost
system was discussed in Chapter II.

Briefly, this consisted

of listing the unit cost of the raw materials to be used and
adding

~

per cent of gross

selling price.

ma~gin

in order to arrive at a

Gross margin in this computation is the

difference between selling price and the cost of the direct
raw materials only.

No direct provision was made to·recog-

nize the number of machines through which the material would
be processed.

Of course, in setting the per cent of gross

margin which would be considered adequate, this item was
considered but not in a formal manner.

The gross margin in

this situation included all the manufacturing, selling and
administrative expenses plus a profit.

The actual results

would be known when the financial statements were prepared
at the end of the accounting period.

Often the selling

price is set in the market place, and the per cent of gross
margin is fixed.

A decision must be made as to whether this

is adequate to pay the costs of production.
Pricing

!!!!!! Standard

~.

Pricing in advance can

be done more accurately using information made available
with this standard cost system•

The individual items which

were lumped together in the gross margin before are now
measured separately to assure that an adequate provision to
cover them is made in the selling price.

The manner of

accomplishing this accurate estimating can be seen in Illustration 15 shown on page 87.
Cost Sheet.

This is the completed Product

It should be noted that through the various

discussions of this cost system that the information contained on this form has been used only through that of the
total standard cost.

All the data relating to variations

are used for pricing or verifying the adequacy of a price.
These variations are the means by which standard cost is
related to actual cost.

To accomplish this purpose, the

average efficiency of the machines to be used must be known.
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This information is available from the Machine Performance
Report which is prepared for management weekly.

The actual

conversion is done by dividing the standard unit machine
cost by the per cent of efficiency and subtracting the
standard cost from the result.

In the illustration given,

the unit cost for the No. 2 Machine of 95¢ was divided by

85 per cent efficiency and the result of $1.12 produced a
variation of 17¢ when the standard unit cost was subtracted.
This process must be completed for each machine to be used
in the manufacturing process.

The same computation would

also be made for the excess waste which was expected to
occur above that allowed in the standard cost of raw materials.

Totalling these variations and providing for the

selling and administrative expenses would produce a total
estimated actual cost to which would be added the profit
desired per unit to arrive at a selling price.
Thus, each step in the manufacturing process is
accounted for and provision is made for including their cost
in the total cost when pricing.

Beginning with the standard

cost and measuring the deviations from that standard and
providing a dollar amount for it,_ the total estimated cost
is determined.

In this manner. the sales department will

know exactly the amount of play possible in setting prices
before the product is thrown into a loss situation.

All of

this information is available before the order is accepted
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and booked.
point.

Any

unprofitabl~

item could be refused at this

Following this system. of pricing should insure

profitable operations. tor the company •.

CHAPTER VII
SUMMARY AND EVALUATION
Having considered the Product Profitability Statement
and the effects on pricing in the previous chapter• full
coverage has been given to this modified standard cost
system.

This final chapter will be devoted to a summary and

evaluation of the system; both the good and weak i'eatures
will be discussed.

This is not to indicate that the system

is peri'ect and never to be changed.

Just as persons and

organizations are in a constant flnx of change, so is this
system.

Taking information and results, studying. evaluat-

ing, and modifying it part by part is a never-ending pro-

cess.

A brief review of the system will be presented so

that through the individual parts the total system may be
seen.
:I.

SUMMARY

This system has bee.n called a modified standard cost
system.

While in many ways it is similar to other standard

cost systems, there are areas where it is very different.
l

These areas.of modification were discussed at the conclusion
of Chapter IIX.

They occur in the machine efficiency com-

putation. use of the standard product cost and the composition of the m.anufacturing expenses.

The more traditional
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standard cost systems compute the labor efficiency by using
total labor dollars compared with total standard dollars at
the end of an accounting period.

This modified system makes

the computation by comparing the actual machine hours with
standard machine hours that should have been used.

A stand-

ard product cost is computed for each product as the order
is received since the company is a custom manufacturer and
very seldom produces for inventory.

Other systems provide a

product cost which would be used until conditions forced a
revision.

In this system. the direct labor is cambined with

all other manufacturing expenses in the budget which is used
to allocate costs to the products.

A separate budget is

generally prepared for direct labor which is assigned to the
product as an identifiable expense while the other manuf acturing expenses are allocated.
Standards .Qf. Performance.

The machines' performances

are measured by standards based on the results of detailed

time studies.

These were made on the operations performed

during non-productive machine time.

They include the time

required to set-up the machine. change a paper roll and a
foil roll.

The major factor that had to be considered was

the machine running time.

This was complicated by the fact

that different materials would run on the machines at varying speeds.

Stud.ies were made on actual speeds at which

various materials would run as a point from which to set
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standard speeds that should be accomplished.

Consideration

was given in this study to the maximum machine speeds possible and other problems with specific materials.

The

standards have been tabulated and are expressed as hours per
thousand square feet or per hundred weight.
The material standards by which the waste would be
judged were set on a very tight basis.

Only the waste tha't

was absolutely necessary was provided in the standards.
Studies were made to determine the amount that should be
slabbed off the raw stock, the length of material needed to
thread the machine and the unusable material at the end of
the roll.

These are the only areas that any provision was

made for waste.

This standard is expressed as a per cent of

good production.
The manufacturing expenses, including direct labor,
are listed in a base budget from which the burden rates for
the machines are computed.

This rate is used until the

budget is revised and is the basis for allocating the manufacturing expenses to the products in determining total

costs.
All of this information is accumulated and shown on

a Product Cost Sheet which is prepared for each order.

The

raw materials are listed and the manufacturing expenses
applicable to the job are shown.

The standard hours to be

allowed for producing the quantity of material ordered are
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computed.

When the sheet is used for pricing a new product,

the expected variations from standard are computed and
recorded in the space.provided.
Measuring Performance.

Each phase of the operation

is measured with information secured by this standard cost
The manufacturing performance is reported to the

system.

President and Plant Manager weekly by the Machine Performance Report.

This report shows the actual number of hours

used b7 each machine and the standard hours allowed for the
quantity of material processed.

A per cent of machine effi-

ciency is determined by dividing the actual hours into the
standard hours.

The total plant efficiency for the week is

determined by adding both the actual and standard hours for
all the machines and making the same computation.
The material standards are evaluated each four weeks
when the financial statements are prepared and actual usage
is known.

The excess waste above standard is computed when

estimating income at the end of the accounting period.
The standard cost of goods shipped is accumulated for the
Product Profitability Statement.

From this amount can be

deducted the manufacturing expenses adjusted by the per cent
of efficiency for the period. · This will leave the standard
cost of raw materials.

By comparing this figure with the

amount of actual raw materials used the excess waste can be
noted.
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The expenses are controlled by the use of a budget.
The variations of actual expenses from the budgeted amounts
are reported to management each four weeks through the
Comparative Operating Statement.

The manufacturing base

budget is adjusted to reflect the level of machine activity.
The result is the flexible manufacturing expense budget by
which the actual plant expenses will be compared.

The

actual selling and administrative expenses are compared with
fixed budgets.
II.

EVALUATION

While the author is not a cost accountant and hence
lacks the experience to contrast this system with other cost
accounting systems, he has, however, been in constant con-

tact with this system for almost two years.

In the author's

opinion this, standard cost system provides management with
adequate controls and the me,ans by which to evaluate the
performance of each part of the organization.

One of .the

strong points of standard costs is that it provides the
means to measure separately several•functions and yet
combines them for one overall evaluation.

It was indicated

earlier in this chapter that.this system is not perfect, but
it does have features which are subject to criticism.

The

following sections will be concerned with the strong and
weak points of the system.
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Machine Standards.

The standards for measuring the

manufacturing operations were selected with all the exactness possible.

Regardless of the studies made, the judg-

ment of an individual had to be used in making the final
selection of a basis.

The major problem was that of deter-

mining the machine speeds for the various grades of materials used.

The actual running speeds were measured and

information was gathered from the foremen and operators
concerning special problems with certain products.

This was

blended with the experience of the system's designer into a
standard machine speed for the different materials.

The

reasonableness of his selections can be judged by the performance of the operators in running the machines.

Consid-

ered in total, the performance has been satisfactory.

It

was initially indicated to the author that a satisfactory
level of performance would have been achieved if the machine
efficiencies were between 60 per cent and 75 per cent.
first measurements were within this range.

The

At the present

time there are two secondary machines whose activities need

to be investigated to determine why they consistently fail

to measure up to the expected performance.
Some readers may wish to take exception to the avera~e

set-up time allowed in the standards.

It is virtually

impossible to determine the amount of time that will be
needed to set-up a machine for a particular job.

The
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scheduling

of

the various jobs is strongly influenced by the

condition of the machine.

If a machine is set-up for one

tYt>e of job• it is this type of material that would be run
next_ since less time would be lost in this manner.

a 'different

change the machine in order to run

To

type o'f mate-

rial first and then change back would be too time consuming.
providing delivery dates for both can be met.

Therefore,

the only way that a standard could be set was to assume an
average time.
When the system was first conceived, it was felt that
the ideal or maximum level of performance should be used as
the basis for machine standards.
exception to this.

The author would now take

The reason for reconsidering this item

would be due to the human element, the people involved.

An

excellent argument can be made for knowing the total cost of
inefficiencies and the advantages of the plant personnel
always having a goal for which to strive.

The first situ-

ation is admitted• but the latter presents an impossible
situation for the plant supervisor.

He may be informed that

100 per cent efficiency is not attainable, but who decides
what level of performance is adequate?

He is left in a

state of uncertainty as to what is expected of him.

This

situation can be more demoralizing and create more opposition to the system t.han any other single thing.

To set such

a high standard of performance by which to measure the
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activity of an organization which previously bad no formal
system of evaluating operations is a very large step with
which to start.

A more realistic and attainable standard

could have been used to create a challenge of trying to
equal or even beat the standard.
Material Standards.

Standards for raw materials are

very tight, allowing only that required by the physical

operations to be wasted.
standard to be met.

Again, it is not possible for the

The objection this time is not all to-

gether the effect this might have on people, which is
important, but also the effect this will have on the reported net income of the company.

The author will hold to

the idea that excess waste above standard waste is a period
cost which should not pass to the next period through inventory valuation.

But the question is one of deciding at what

level the waste becomes excess and not standard waste.

It

is felt that as a practical matter, the standard waste
should represent a realizable goal which would bring it
nearer to the actual waste known to occur.

This situation

creates a problem when products are manufactured for inventory.

There are only a few products which are manufactured

for inventory, but when this inventory build-up situation
does occur, the cost of this excess waste generally creates
a loss position in the operating statement.

On the other

hand, when this added amount of inventory is sold, the
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reverse is true and the profit picture is better than it
should be.

To measure the effect of this situation is

virtually impossible, and without knowledge of the amount
involved, it is very difficult to explain to management.
Raw material waste is a necessary expense for converting operations.

It has been shown that a certain amount

of waste is unavoidable, but there are other causes for it,
such as bad material, material damaged in storage and unconcerned personnel.

The measuring of waste is the weakest

part of this system, and the problem has not been solved
yet.

The total amount of excess waste for the whole plant

is available but this information is not sufficient to take
correctiYe

action~

The special areas or specific orders

which created the waste are not indicated.

It is possible

to measure the amount of waste for each order. but additional personnel would be required to perform this task.
The added cost of personnel could be justified and paid from
the amount saved, if the action would result in a reduced
amount of waste.

In other words., the knowledge of which

orders are causing the waste must be translated into action
to reduce the cost or the whole ef"fort of' measuring is to no

avail.

The major obstacle to a solution is an attitude held

by supervisory personnel.

It can be expressed in these

words, "All that can be done is being done now. and improvement is not possible·.•"

It is the author's opinion that at
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the present time this problem is insurmountable; therefore,
he would not recommend a detailed measuring of the waste.
Other means of solving this problem of waste are still being
sought.
Variations f!:2!!! Standards.

There are several ways

that the variations from standards are re1)orted to management.

The Machine Performance Report is i>repa red each week

and presents the actual hours worked and the standard hours
allowed for each machine during that tlfeek.

A total plant

efficiency is computed from this inf or.rnation.

The data from

each machine has an equal value with no distinction between
the primary and secondary machines as the computation is now
being made.

It might be suggested that some form of weigh-

ting should be done to equate these two groups of machines.
This action is not considered necessary since each group
has its own required function to perform.

It is not a

question of one machine having more value than any other,
for each is equally important to the manufacturing process.
The total plant efficiency can be materially affec·ted by the

activity of one machine since each machine affects the total
plant efficiency in direct relationship to the number of
hours worked.

If one machine had a good performance, the

total efficiency should rise, assuming all other machines
remained the same.

Of course, the chances of this occurring

exactly are remote.

During an "average" week, there will be
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some machines with higher than average efficiencies and
others with lowered efficiencies, and yet the total plant
efficiency would remain fairly constant compared with prior
weeks.

The only way for this information to be meaningful

is for the reader of the report to study the individual

machine performances and not stop after looking at the total
plant efficiency.

After the report is read, what action is taken to
make use of the information?

Questions were asked of the

individuals involved to determine exactly the value of this
report.

The President has taken a broad approach in his

study of the information contained in the report.

His con-

siderations are not limited to the machine performances
alone~

but also to the total actual hours each machine is

working.

In addition to questioning the causes for any drop

in machine efficiency, he is aware of the unused capacity
available on certain machines.

Having this information on a

weekly basis puts him in a position to take all corrective
action possible to alleviate the situation.
report in this manner was not
tional value gained.

planned~

The use of the

but represents addi-

The Plant Manager's use of the infor-

mation is restricted to very casual determination of the
reasons for major changes in machine efficiencies.

His

opinion of the standard cost system is not very favorable.
The Comparative Operating Statements are prepared
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each four week period to indicate the progress made in controlling expenses as well as report the operating income for
the period.

The author has encountered complete indiffer-

ence to the information contained in them with the exception
of one figure, the net operating income.

This reflects the

attitude that control of expenses is really not necessary,
since all possible economies are now being made.

This

attitude will be considered later in the chapter.
Pricing.

Pricing the products to be sold is a cri-

tical area for a custom manufacturer.

When it is necessary

to set the selling price in advance of manufacturing the
product, an accurate method of estimating cost is necessary.
Before this standard cost system was installed, the pricing
was done by means of a gross margin computation.

It will be

recalled that this was accomplished by computing the unit

cost of raw materials to be used and adding to this figure
a per cent of gross margin to arrive at a selling price.·
The experience and knowledge of the person doing the pricing
was of prime importance, for consideration must be given to

many factors to insure a gross margin large enough to produce a profit.

Some of these factors would be the number of

processes and their cost that would he

required~

the machine

time needed to complete the order, and the amount of selling
and administrative expenses to be covered.

All

or

these

items represent expenses that must be paid before there w.i.11
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be a profit for the company.

While Hamilton Manufacturing

Company has been successful using this method of pricing, it
was due to the skill of the individuals doing the pricing.
There was no way to measure the individual items of expense
which must be paid from the gross margin.

When standard

costs are used for pricing, there is an amount known for
each of these items.

Referring again to Illustration 15 on

page 87, the reader will note that once a standard cost for
the product has been computed, there is a provision to adjust this cost to reflect the lack of machine efficiency,
excess waste and the selling and administrative expenses.
When the total estimated cost has been computed, a profit is
added to complete the computation and arrive at a selling
price.

The advantage gained with pricing by standard costs

is that there is a method provided to include in the selling
price each item of expense.

The gross margin computation

had to provide for the same expenses but it was done by
guess work and not measured.

No, the profit of the company

has not been improved by using this new basis for pricing,
for it has not been followed without exceptions.

Just as

there were unprofitable items produced while pricing with
the old basis• there are still items which for various reasons must still be manufactured at an apparent loss.

The

term apparent is used to indicate that while certain jobs
wou1d show that a "loss" was incurred in producing them. the
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company was in a better position by taking them than not
having them.

While there was no profit in the orders, their

contribution to the overhead above the direct variable cost
was enough to improve the total profit for the company.

It will be noted by the reader that the primary
reason for preferring standard costs as a means of pricing
is due to the fact that provision is made for including all
the expenses necessary to produce the goods.

There may be

some who would take the position that this is not the best
method by which to make such a decision.

The manufacturing

expenses have been allocated to the various machines on an
equitable basis. and imperfect though the method may be,
some such basis must be used.
company and they must be paid.

These are expenses of the
Consideration must be given

to them when pricing if there is to be enough income with

which to pay them.

To omit them at this point puts the

company back in the position of guessing at the provision
for them, hoping there will be enough to cover them all.

It

would be very difficult to measure the relative profitability of two products by the amount of gross margin each con-

tributed to cover any unallocated overhead.

Unless they

both were produced on the same machine in the same form, a
distorted picture would be gained.

Some of the products of

converting operations are finished on the primary machines,
most of them require processing by secondary equipment and a
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few will need two passes on the primary machine plus secondary processing.

To measure the profitability of products

with such varied processing without some means of determining the different costs required would be an impossible

task.

This is not to say that all orders must be produced

at a standard profit.

The total profit can be improved with

some orders being produced with only a small contribution to
the fixed expenses, but this action should be taken with the

knowledge of the costs that are not being paid and the profit that is being lost.

For these reasons,. the author

believes that the allocation of' the manufacturing costs for
inventory valuation is proper and for pricing is a require-

ment.

I!m. Total S)'stem.

When considering the many problems

presented by the nature of converting operations and the
manufacturing processes required. this standard cost system
has provided adequate information b7 which the operat:i,ons
can be evaluated.

The many grades of materials which are

used and the varying machine speeds at which they must be
run to produce a satisfactory product have been combined to
produce a meaningful standard.

By meaningful standard is

meant that the performance has been close enough to it to
indicate that it could be reached with some concerted effort.

This drive has not been made for there was no pres-

sure at all to improve over past performance.

It has been
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assumed by the supervisory personnel that the maximum effort
was already being made and that there was no need for any
other effort.

This attitude is so ingrained in them that

the aaachine operators were not informed that a system of
measuring performance had been instituted.
It is the author's opinion that the designer of this
system, Mr. J. H. Wright, Jr •• has done an outstanding job
of providing management with a system· which makes available
so much useful information with a minimum of additional
cost.

With the installation of standard costs one person

was added to the staff.

The work load has now reached the

point that a second person is needed.

When considering that

every phase of the business is involved, and the benefit to
be derived from its use, even this does not represent an
ext~emely

costly project.

Earlier in this paper certain uses of standard costs
were listed and discussed by Mr. Cecil Gillespie.

Some of

the uses of standard costs suggested were to value the
inventory and thus for income determination; pricing new
products before manufacturing; measuring the manufacturing
efficiency; and with budgets and business planning.16
Standard costs have been used by Hamilton Manufacturing Company for each of these purposes.

16Gillespie 1 .22•

ill·,

Thus it can be seen that

pp. 13-14.
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full use of standard costs has been made.

It is just a

little short of the total concept of modern industrial management discussed by Mr. Clinton

w.

Bennett.

The means are

available by which this could be accomplished, but the information is not being utilized.

There are certain improve-

ments which can be added in the future that will assist in
this direction.

The idea of a planned profit which repre-

sents a given return on investment is to be explored in the
near future.

With adequate help it may be possible to

measure the amount of loss resulting from pricing below the
standard selling price.

The value to be received from this

information must be weighed against the added cost that
would be necessary to provide it.
Problems

2f

Individuals.

Any cost system or manner

of budgeting requires that people be involved.

Therefore,

personal attitudes will influence the manner in which this
system will operate.

There is a strong desire to maintain

the status quo, to continue in the old patterns or to think
that "this too, will pass".

For any new system to operate

successfully, it is absolutely necessary that it have strong
top management support.

This support was present here, but

as with all new things, differing attitudes by supervisory
personnel have been encountered during the process of operation.

It is very important that each and every individual

affected by a system of this magnitude be fully informed
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concerning exactly what is to be gained through its use.
When this is fully understood by all involved, the group can
work together with mutual understanding of the problems to
be solved.

Until this does occur the usefulness of the

information provided is lost.

The information should be the

basis of making decisions and taking action to really serve
its purpose.

Without this the effort expended in accunmlat-

ing the data is wasted.
The first step in exerting control is to recognize
the fact that control is not only possible but necessary.
If it is assumed that the maximum effort is already being
made, then the admission is made that no improvements are

possible.
needed.

If each expense is vital, then no control is
Of course, no organization is perfect; improvements

are possible, and expenses can be controlled; but the first
change must come in attitudes.

Individuals must be informed

or "educated" to new ways of thinking.

This takes time, and

progress is being made.
Conclusion.

Many hours and words have been used in

trying to describe, analyze, critize and evaluate this
standard cost system.

It has many strong features and some

weak ones which need to be strenghtened.

There are improve-

ments and refinements that may be made to improve the usefulness of the information, but these in no way affect the
system as a whole.

Its usefulness has been ignored by the
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operating personnel, and thus its primary purpose has been
defeated.

To provide information is a waste of time unless

it is a basis of action.

This situation must be corrected

if the full potential of the system is to be realized.

It

is the author's opinion that as a system to measure the
operations of an organization and especially the converting
operations as performed at Hamilton Manufacturing Company,
this system is the best and properly understood, will provide all the information necessary.

BIBLIOGRAPHY
Bennett, Clinton W. Standard Costs ••• !!ru! They Serve Modern
Management. Englewood Cliffs: I>rentice-Hall, Inc.,

1957.
Blocker, John G., and W. Keith Weltmer. Cost Accounting.
Third edition. New York: McGraw-Hill Book Company,
Inc., 1954·
Bye, Raymond T.
New York: F.

2t: Economics.
Crofts & Co., 1946.

~rinciples

s.

Fourth edition.

Crowningsh.;i.eld, Gerald R. ~ Accounting: Principles .fil!!!
Managerial Applications. Boston: Houghton Mifflin
Company, 1962.
Dickey, Kobert I. (ed.). Accountant's Cost Handbook.
Second edition. New York: The Rona'i'd"Press Company,

1960.
Drucker, Peter F. Concept of~ Corporation.
The John Day Company, 1946.

New York:

Big Business !!.ill!. ~ Policy .2f
Competition. Cleveland: The Press of Western Reserve
University, 1956.

Edwards 1 Corwin D.

Gillespie, Cecil. Accounting Procedure fQ£. Standard Costs.
Revised edition. New York: The Ronald Press Company,
1952.
~~---·

~ Accounting ~ Control.
Prentice-Hall, Inc., 1957.

Englewood Cliffs:

Standard !!!!!! Direct Costing.
Prentice-Hall, Inc., 1962.

Englewood Cliffs:

~~~--·

Henrici, Stanley B.
Second edition.
Inc., 1953.

Standard Costs f.2!: Manufacturing.
New York: McGraw-Hill Book Company,

Horngren, Charles T. ~ Accounting, ! Manageria1
Emphasis. Englewood Cliffs: Prentice-Hall~ Inc., 1962.
Langer, Charles H. Accounting Principles !!.!!!!. Procedures ~ Accounting.
1949 edition. Chicago: Walton
Publishing Company, 1949·

156
Matz, Adolph, Othel J. Curry and George w. Frank. ~
Accounting. Third edition. Cincinnati: South-Western
Publishing Company, 1962.

Meigs, Walter B. and Charles E. Johnson. Accounting.
York: McGraw-Hill Book Company~ Inc., 1962.
Schlatter, Charles F. ~Accounting.
Wiley & Sons, Inc., 1947.

New

New Yorki John

Specthrie, Samuel Waldo. Basic ~ Accounting. Second
edition. Englewood Cliffs: Prentice-Hall, Inc., 1963.
Wixon, Rufus and Robert G. Cox. Principles 2f.. Accounting.
New York: 'l.'he Ronald Press Company, 1961.

